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INTRODUCTION 
Michael N. Stanton 
he seven pieces of fiction that follow were written, probably in the late 1880's, by 
Lucius Chittenden, a lawyer who was born in Williston, Vermont, served in the 
Lincoln adminstration during the Civil War, and later practiced law in New York 
City. Their common theme is a proposed journey to the interior of the earth, a fairly 
popular notion among nineteenth-century writers of what would later be called science fiction. 
These writings are fictional, but with one exception, they are not narrative. They consist mostly of 
dialogue and discussion between two men, David Herschel and Robert Chambers; these two lifelong 
friends discuss the proposed expedition from every angle: from the geological postulates that will 
make the journey possible to the clothing and equipment that will be needed. Along the way, they 
cover a host of loosely related topics ranging from Cartier's explorations along the St. Lawrence to 
the marching stamina of Stonewall Jackson's troops to the germ theory of disease. The breadth of 
verbal aim and the almost complete lack of action in these segments make them reminiscent of the 
conversation novels of Thomas Love Peacock or the Imaginary Conversations of Walter Savage 
Landor, although they lack the bite of those two writers. 
The exception which is narrative is a tale Herschel tells Chambers about an expedition he 
undertook some years earlier to a volcano in the Andes. There he discovered a race of creatures 
living in the fires of the volcano, proposed to capture one, was instead himself captured and taken 
to its fiery lair, and was later released unharmed. 
The sequence begins with a proposal to go, to quote its first words, "to the inside of the Earth!" 
and ends with the two friends at an inn in South America, meeting the guide who will accompany 
them. It ends, in other words, about where less discursive fiction might begin. It is fully nine-tenths 
background and preparation. It tantalizes and ultimately frustrates the reader. 
1 
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CHITTENDEN'S LIFE 
Lucius Eugene Chittenden was born May 24, 1824, in Williston, Vermont. 1 He was the great-
grandson of Thomas Chittenden, first governor of Vermont. A county, a township, and a major 
bank in Vermont all bear the distinguished name of Chittenden and the family still thrives there. 
Chittenden received his education in schools in Williston and nearby Hinesburg, and after a brief 
but successful stint as a teacher in a one-room school in Swanton (where several of the boys were 
both older and bigger than he), he read law in the office of his uncle in St. Albans. He was admitted 
to the bar in Franklin County, Vermont, in 1844. 
Chittenden never ceased improving on the scanty formal education he had received. He studied 
Latin and modern languages with private tutors to such effect that in later life he was able to 
translate French accounts of New World exploration. He was always a keenly observant student of 
natural history and science and spent much time along Lake Champlain and in the Adirondacks. 
Chittenden moved to Burlington, Vermont, in 1845 and until 1857, successfully practiced law 
in three different partnerships. In that year he became president of the Commercial Bank of 
Burlington. In 1861 he was named to attend the Peace Conference in Washington, a conference 
intended to avert the impending Civil War. The conference was a failure, but Chittenden struck up 
a friendship with another delegate, Salmon P. Chase of Ohio. When Abraham Lincoln's first 
administration took office in March 1861, Chase was named Secretary of the Treasury, and 
Chittenden took office under him as Register of the Treasury, running its day-to-day affairs. 
Chittenden's interest in government and politics dates from at least his twenty-fourth year when 
he and several others bolted the Vermont Democratic Party because of what they saw as its 
compromising position on slavery. They founded a Free Soil Party in Vermont in April1848, several 
months before the party was organized nationally at Buffalo in August. Chittenden served in the 
Vermont legislature in 1850 and 1851, and became a Republican when in 1854 the Free Soilers and 
other groups merged to form that party. He remained a staunch and active Republican for the rest 
of his public life. 
1Information on Chittenden's life can be found in several available biographical dictionaries of Vermonters, 
but for many particulars that follow I am especially indebted to John Buechler's "Lucius Chittenden: Green 
Mountain Bibliophile," Vermont History 37 (Winter 1969): 39-48. Much material of interest is also found in 
the Chittenden Papers, Special Collections, Bailey/Howe Library, University of Vermont, and in Chittenden's 
own Personal Reminiscences 1840-1890 (New York: Richmond, 1894). 
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Chittenden resigned his Treasury post in August 1864, primarily for reasons of health. 2 After 
the Civil War, he moved to New York City and practiced law there almost to the end of his life. 
He had married Mary Hatch of Burlington in 1856, and they had three children. Chittenden died 
in Burlington on July 22, 1900, and is buried in Lakeview Cemetery. 
As sources apart from his Personal Reminiscences (1894) bear out, Chittenden was a successful 
attorney and an able and honest public servant. But he was much more than that. He was a writer 
who published some half-dozen books on Vermont history and on American military history, as well 
as a volume on his personal relationship with President Lincoln during the war years. He was an 
ardent and knowledgeable book collector who amassed a library of at least four thousand volumes, 
many of them very early accounts of travel and exploration in the New World, many of them rare 
and choice (a number dating from the fifteenth and sixteenth centuries) , a great many of them 
dealing with the early history of Vermont. 
A number of the titles Herschel and Chambers mention in their discussions could have been 
found in Chittenden's library, although there is no complete inventory of it. The auction catalogue 
from 1894, when Chittenden sold a portion of his collection, lists some 1,318 pieces. He agreed to 
sell his remaining library to the University of Vermont for $3,500; since the university was then (not 
for the first time) in financial straits, much of the sum was raised by subscription from the citizens 
of Burlington. Thus, after Chittenden's death, the university library was enriched by 2,600 or more 
volumes from his library. 
DATING AND ORDERING THE MANUSCRIPTS 
Except for the manuscript called "The Discussion," which will be set aside for the moment, the 
manuscripts dealt with here form a very loose chronological sequence. They begin with the journey 
to the earth's interior being proposed in the untitled manuscript I call by its opening words ["To the 
inside of the Earth"] and end with ''A discussion concerning air and heat" in which the two explorers 
are actually in South America, apparently on the eve of their expedition. If they were written in that 
order, the manuscripts can be dated no earlier than the late summer of 1886, for ["To the inside of 
20ddly, the Treasury post earned Chittenden for a time a place in the Guinness Book of World Records. 
According to the 1981 edition, "The greatest feat of autographing was performed by L. E. Chittenden of the 
U.S. Treasury. In 48 hours he signed 12,500 bonds worth $10 million. . . . He suffered years of pain 
thereafter and the bonds were never used" (New York: Sterling, 1981, p. 215). His record was eclipsed by 
a Norwegian official in 1984. 
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the Earth"] refers to the Charleston, South Carolina, earthquake of August 31, 1886, and to the 
attention it later got-or did not get-in the daily and periodical press. Further, the unfortunate 
affairs of Sir Charles Dilke, also mentioned in this manuscript, were being bruited loudly in the 
summer of 1886. 
It is thus easy to establish a terminus a quo; less easy is the terminus ad quem. Few references 
to external contemporary events occur in the other segments. The uniformity of paper, ink, and 
penmanship throughout the sequence suggests that they were written fairly closely together or at 
least were recopied within a short period of time. The loving references to books which are frequent 
in the manuscripts are a hint-a weak one-that they were written before the dispersal of 
Chittenden's library in 1894. 
Curious, but equally weak for dating, is Herschel's wild thought of sending the fire-creature he 
meets in the segment called "Las Diablos del Volcan" to the Central Park Zoo care of "Reiche 
Bros." The New York animal dealers Charles Reiche and Brother were featured prominently in a 
New York Times story of August 28, 1887, as having received mysterious sernihuman creatures (the 
"missing link," the story speculates) from a consignor in the wilds of Africa. Could this bizarre news 
item have put the name of Reiche in Chittenden's head? 
Without any strong evidence for or against a particular terminal date but arguing that the 
segments (except perhaps "The Discussion" of which more below) were created within a short span 
of time, certainly no earlier than September 1886, and possibly before the end of 1887, I put the 
manuscripts in the following order: 
("To the inside of the Earth"] 
"The Nebular Hypothesis" 
"Chambers Makes Planets" 
"They Plan the Expedition" 
"Las Diablos del Volcan" 
·~ discussion concerning air and heat" 
Folder #1-78, 20 pp.3 
Folder #1-68, 14 pp. 
Folder #1-63, 12 pp. 
Folder #1-76, 8 pp. 
Folder #1-65, 26 pp. 
Folder #1-66, 11 pp. 
("To the inside of the Earth"] logically comes first, since it sets out the topic of the ensuing 
manuscripts. It also gives the background of the two explorers, Herschel and Chambers, and shows 
3The folder numbers refer to the filing of the manuscripts among the ten boxes of Chittenden Papers (Box 
#1, Folder #78, for example). The Chittenden Papers are in the Special Collections of the Bailey/Howe 
Library, University of Vermont. I have been able to transcribe and edit the material here only with the 
permission and help of Special Collections and its staff, and I extend my thanks. 
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them discussing the rewards and difficulties of the proposed expedition to the interior. It ends with 
Herschel 's drawing attention to the need to understand the real nature of the subterrain they are 
to traverse and thus to understand La Place's "nebular hypothesis" of planetary fo rmation. 
"The Nebular Hypothesis" picks up the ending of the previous manuscript like a catchword. 
The two friends meet " the following evening," and Herschel expounds on La Place's ideas, or his 
version of them, while Chambers listens slightly bemused. At the end, he asks Herschel if the theory 
can be tested, or ever has been, by making miniature globes in the laboratory . Herschel is shocked 
by this little blasphemy, but Chambers determines to try . 
"Chambers Makes Planets" takes place just one week later as the fri ends meet in Chambers's 
library-cum-machine shop. Chambers, shown here as the practical, engineering-minded member of 
the pair (as Herschel was previously shown to be the theorist) , successfully generates a globe on his 
lathe in the stages that La Place's theory predicts. The segment ends with the two friends shaking 
hands and vowing to proceed "to the Equator, and the shortest route to the interior! " 
These three manuscripts, then, form a closely bound sequence. They introduce the idea and 
the characters. They put the intended journey on a scientific footing. The exposition and 
experimentation help determine (a) where they should attempt to enter the interior-at the equator 
where the crust is thinnest and gravitation weakest, and (b) how they should make the attempt-via 
natural conduits from the interior, such as volcanoes. 
Less certainly, "They Plan the Expedition" comes next. Herschel and Chambers "next met" at 
their club (where the discussions in the first two segments had taken place). They discuss 
preparations, including acquiring as much information as possible beforehand and embarking on a 
regimen of physical fitness. I place this manuscript before "Las Diablos del Volcan," because no 
reference is made in it to that remarkable tale. 
Thus, "Las Diablos del Volcan" comes next, a narrative within an exposition. It gives tangible 
form to ideas earlier discussed only in the abstract. It would be a fitting climax to the whole 
sequence, but it cannot be placed last because Herschel is telling his tale in advance of the 
expedition. He says the story's relation "to the proposed expedition will [become] apparent" and 
tells Chambers that "my plans involve taking you to this region. " 
''A discussion concerning air and heat," although it is mostly a lecture on science, seems to fi t 
at the end of the main sequence of manuscripts. Herschel and Chambers are, as noted, already in 
the region. They have sailed from the States, their training and preparation complete, and now sit 
on the balcony of a (presumably) Ecuadorian hostelry. Sly remarks by Herschel that the guide-to-be 
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is not "devil-proof" point to the events of "Las Diablos del Volcan" and reinforce the earlier 
placement of that tale. 
What is left is "The Discussion" (Folder #1-66, 5pp., stapled to ''A discussion concerning air 
and heat"), the most problematical of the seven segments of manuscript. Its topic is the same, a 
journey to the earth's interior, but it differs markedly from the others in several respects: 
1. Chambers is often named "Campbell" in this manuscript. 
2. He requests an explanation of the "nebular hypothesis," and Herschel 
promises to bring La Place's book-a very different way of expound-
ing the hypothesis from that in other segments. 
3. The need for scientific study before departure is cavalierly brushed 
aside here, whereas it is emphasized elsewhere. 
4. Their destination is announced as "the equatorial mountains of 
Guatemala," whereas they actually arrive in Ecuador; Guatemala is, 
in any case, some fifteen degrees north of the equator. 
5. Herschel rather airily discusses the possibility of a whole geographic 
realm within the earth, a possibility at odds with the fun made 
elsewhere of J. C. Symmes's belief in just such a realm and at odds 
with the announced object of learning about natural processes. It 
also seems peculiar for Herschel to offer this idea as a kind of fantasy 
if he had indeed actually discovered life within the earth years earlier, 
as related in "Las Diablos del Volcan." 
From all this I conclude that "The Discussion" (even though its opening words, "There was no 
necessity now for appointments," seem to put it in the middle of things) is an early and foreshort-
ened version of material later expanded and treated differently in the other six manuscripts . 
Chittenden's not having settled on Chambers's name, one which has scientific significance, seems 
especially to mark this short manuscript as a trial run which did not prove satisfactory. 
THE SCIENCE AND THE FICTION 
Speculation about the contents of our terrestrial globe has a long and in many cases honorable 




American Capt. John C. Symmes was a serious believer in the so-call ed hollow earth theory and 
spent much of his life trying to convince his fellow countrymen that a livable region, if not a 
civilization, existed inside the globe and that he should be given financing to visit it. His theories 
were lampooned in an anonymous 1820 novel titled Symzonia; the narrator of Symzonia , Captain 
Seaborn, visits the interior of the earth via the south polar opening and "meets a friendly race of 
people who wear snow-white clothes, speak in a musical tongue, and live in a socialist utopia."4 
Keeping to the area of intentional fiction, however, we can find many treatments of the inside 
of the earth from Baron Ludvig Holberg's Journey to the World Underground (1741) to E dward 
Bulwer-Lytton's 1871 novel, The Coming Race. Edward Davidson cites the influence of Symmes's 
ideas on the tale Edgar Allan Poe published in 1838, The Narrative of A 1thur Gordon Pym , which 
ends with Pym's ship seeming to rush into a south polar chasm.5 The most famous of these stories 
is, of course, Jules Verne's novel of 1864, Journey to the Center of the Earth, in which Professor 
Lidenbrock, his hapless nephew Axel, and Hans, the stalwart guide, enter the interior of the earth 
through an extinct volcano in Iceland, sojourn there for many weeks, and see many wondrous sights. 
Although Professor Lidenbrock mentions an experiment curiously like the one Chambers carries out 
in "Chambers Makes Planets," Verne's novel was not a formal model for Chittenden, although it 
may well have been an inspiration. 
If our dating is accurate, Chittenden's treatment of the subject may be a rather late one. As 
more and more is learned in the realm of scientific fact, the boundaries of scientific speculation are 
narrowed. Modern geological thought and work have made the inside of the earth a matter of fact , 
solid (in part), and even prosaic. Yet its fascination for earlier writers is understandable: since it 
is, like interstellar space, a region we can never visit in our bodies and with our senses, mystery clings 
to it. The world beneath our feet has the quality of metaphor-the underworld is the place of 
departed spirits, Hell is imagined as being vaguely "down there," and the subconscious mind is 
spatialized as lying at remote depths below the conscious mind. When we descend beneath the 
earth's surface in books which are less science fiction than fantasy, we enter Wonderland-Carroll 's 
first title was Alice's Adventures Underground. Even though core-drilling techniques can bring up for 
scientific inspection what Melville called "the piled entablatures of ages," the glamour remains. 
Indeed, in the face of science, speculative writers are simply shifting their ground, so to say: a 
4Martin Gardner, Fads and Fallacies in the Name of Science, 2d ed. (New York: Dover, 1957), 19-20. 
5Edward Davidson, ed., Selected Writings of Edgar Allan Poe (Boston: Houghton Mifflin, 1956), xxi. 
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recently favored habitat is the interior of the moon, as at the end of Isaac Asimov's 1986 novel, 
Foundation and Earth . Interiority still haunts e,ven a scientific imagination. 
What Chittenden writes here is science fiction in the narrowest sense of the term: it is made up, 
and it is based on science. Chittenden does not merely try to avoid violating science and rationality 
(the way Captain Symmes violated them), he actively recruits science and presses it into his service. 
Whatever other merits or defects these manuscripts have, they are highly didactic. One can learn 
something about nineteenth-century science from them, and (more important perhaps) one can learn 
much about how an intelligent layperson in the nineteenth century perceived science. 
The core of Chittenden's thinking is the "nebular hypothesis" of the Marquis de La Place, first 
advanced in 1796 as a kind of trailer or afterthought to his more rigorous expositions, and explained 
thoroughly by Herschel in "The Nebular Hypothesis" to enlighten Chambers's rather unconvincing 
ignorance. That the nebular hypothesis lacked credibility is a fact that Herschel and his creator 
cheerfully choose to overlook partly because, right or wrong, some useful conclusions can be drawn 
from it: gravity is weaker (by a very little) at the equator, for example.6 
Chittenden also brings to his aid that increasingly useful servant of Western life, electricity. 
Along with casually tossing out the idea of compressed air, Herschel imagines that an electrical field 
can be generated to protect its user from the heat of the earth's interior. Indeed, Chittenden 
portrays such a field as part of the physiology of the fire-beings Herschel meets in "Las Diablos del 
Volcan." Herschel 's idea is an interesting precursor of the "force field" so dear to gadget-minded 
science fiction writers a couple of generations later. 
So Chittenden's work is science fiction well and truly, marshalling as it does geology, physics, 
astronomy, vulcanology, and bacteriology to name a few areas of knowledge discussed in the several 
segments of manuscript. 
The segment just mentioned, "Las Diablos del Volcan," is science fiction in another aspect, too: 
the familiar theme of" alien encounter." The featureless salamandrine creatures apparently without 
sensory organs who inhabit the volcano of Cotopaxi are a startling invention. Herschel's encounter 
with these beings is rather brief, but it is comparatively vivid and dramatic. It is clear that had 
Chittenden continued writing, we would have met them again-Herschel tells Chambers that "my 
6For a good account of the history and fate of the nebular hypothesis, see Timothy Ferris, Coming of Age 
in the Milky Way (New York: Morrow, 1988), 161-173. 
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plans involve ... your introduction to and possibly a considerable stay with this new and interesting 
race. " 
Still, despite the aliens and despite the sheer quantity of science evoked in these manuscripts, 
Chittenden does not give us science fiction according to the best use of the term today. He does 
not develop, for example, the implications of his science for human societies. He does not, as the 
very best science fiction can do , explore or extrapolate the implications of scientific knowledge for 
reshaping our physical, social, and moral worlds. Not much science fiction is, of course, the very 
best: what Chittenden does give us is a certain mental outlook, one that seeks to increase knowledge 
and finds knowledge valuable for its own sake, that admires and rewards curiosity, that loves rational 
discussion and orderly experimentation as promoters of increased understanding and intellectual 
breadth. Indeed, the unspoken assumptions that increased knowledge is unqualifiedly a good thing 
and that human beings will probably handle it well mark Chittenden's writing, more than any 
obsolete theory, as being of a younger time. 
How does Chittenden's work measure up considered as fiction? Its didacticism is sometimes 
unappealing, but generally Chittenden writes well , even vividly at moments, and sometimes with a 
rough facetiousness (as in Herschel's report of his thought processes when the fire-creature captures 
him in "Las Diablos del Volcan") . But though these writings have dialogue aplenty and a (somewhat 
sluggish) forward movement in time, they lack many of the elements we associate with literary 
fiction: plot, structure, symbolism, and even well-developed characters. 
The characters we do have, however, relate closely to a theme that runs through these pages, 
that of individualism. David Herschel and Robert Chambers are themselves nearly interchangeable: 
both claim descent from eminent scientists of earlier times (the astronomer Sir William Herschel and 
the naturalist Robert Chambers), they were born in the same year and place, were raised alike, took 
degrees from Ivy League schools, were heads of their classes, splendid athletes, and avid learners. 
"The Science of Physics was their first love," Chittenden tells us, which makes Chambers's ignorance 
of the nebular hypothesis and Herschel's elaborate instruction of him, somewhat stilted. Both are, 
conveniently, rich and have traveled where they liked and done what they liked for the past twenty 
years. 
Herschel and Chambers are thus not individualized, but they are represented as rugged 
individualists. As Chittenden delineates the situation, they are the only two men in America with 
sufficient background, knowledge, fitness, and, most of all, independence from public opin-
'·:~· .. · · 
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ion-Herschel says sarcastically that "that most intelligent judge," the press, would call their idea 
quixotic-to undertake a mission to the inside of the earth. 
Thus, Herschel and Chambers, although depicted as very like each other, are also depicted as 
very unlike the unthinking masses among whom they dwell. They are living epitomes of Emerson's 
"Self-Reliance," or they are spiritual descendants of Thoreau and in that respect essentially 
American; they embody one of our favorite myths. 
Equally American is the quest or expedition on which they are about to embark. Whether in 
the real-life explorations of Meriwether Lewis and William Clark or in the fictional voyagings of one 
Ishmael (or Poe's Pym, for that matter), nineteenth-century Americans often saw themselves as a 
race of seekers and pioneers, and Herschel and Chambers are no exception. As they plan their 
journey, they have just returned from lengthy travels in Africa, Australia, and the Pacific islands, and 
still they seek new adventures. As Chittenden was writing, the American frontier was within a few 
years of being declared closed by the historian Frederick 1 ackson Turner. No vistas of unknown land 
remained within the contiguous states to beckon explorers. In determining to visit the interior of 
the earth, Herschel and Chambers are choosing one of the last unknowns, and one of the greatest, 
as the object of their quest for ideal knowledge. 
In a way, the entire series of manuscripts can be seen as a quest for, or an envisioning of, the 
ideal. Herschel and Chambers are perfect specimens of American manhood in every way worth 
mentioning; their motives are disinterested and idealistic-the increase and diffusion of knowledge, 
as James Smithson put it; their means and opportunities for travel are unlimited. Even Chambers's 
library, in which they meet to discuss and carry out the making of worlds, is ideal, the dream of a 
true bibliophile. 
I think the key to understanding the choice of this kind of character (or, more accurately, 
spokesman) and to understanding the impulse behind Chittenden's writing may lie at last in his 
library. These aristocrats of individuality, Herschel and Chambers, are committed to doing 
something: discovering, exploring, learning. The contents of Lucius Chittenden's library also reveal 
such a dedication. His shelves are filled with books of travel and voyaging, books on the European 
discovery and opening of the New World, and books on the long struggle (with special emphasis on 
Vermont) to make the land ours. 
One may suppose that in later years Chittenden, whose health was precarious after he left 
Washington, led a rather sedentary life. Since Chambers owns a version of Chittenden's library and 
Herschel , a stock of his ideas, it is not a great invasion of privacy to imagine them as ideal 
INTRODUCf!ON 11 
projections of himself. In his writing he could send them out as surrogates on voyages of discovery, 
whether to explore new geological territories or to unearth (literally) new scientific facts; the fo rmer 
would lead inevitably to the latter. And he could send them out from where he might have started 
himself had he been able-his library. 
12 
A NOTE ON THE TEXT 
Chittenden's manuscripts, which are probably fair copies, are quite free of errors. I have made 
the following changes silently: 
-1 have regularized the use of single and double quotation marks in speeches; 
-I have spelled the name "Herschel" throughout (Chittenden occasionally added a second '1'); 
-1 have capitalized consistently where Chittenden capitalized inconsistently (indian/Indian, for 
instance); 
-I have put in lowercase a few common nouns which Chittenden capitalized, but a very few; 
this form of emphasis is part of his style; 
-1 have corrected a few spelling errors, but I have left alone word forms, particularly place 
names, whose spelling was current in the 1880's (Tchad or Soudan, for instance); 
-1 have, in perhaps a dozen places, supplied punctuation where the sense clearly required it. 
-I have left Chittenden's faulty Spanish ("las" for "los" diablos) uncorrected. 





["To the inside of the Earth!"] 
most interesting journey truly! What route will you take,-by what conveyance do 
you propose to travel?" 
"Come with me and I will show you-stay at home and have no interest in the 
voyage,-promise to go with me and I will give you all the information I have 
collected about the route and the best way to travel it. You are an old traveller; you do not require 
to be told, that if you wish to reach a country of which nothing is known, beyond the fact that it 
exists you must expect to encounter fatigue, deprivation, hardships . You cannot plan such a voyage 
according to 'Cook's Tourists' or the Railway or Steamer guide. Many things must be left to 
experience, often to experiment. We know that the earth has an interior principally from the fact 
that its contents often become restive, uneasy, sometimes boisterous. Everything else is inference, 
deduction, scientific guess-work. I intend to see it for myself. Come with me, and when we return 
we will give the upper world something new- data-facts which are reliable! " 
"I accept your invitation, as we used to say in boyhood 'unsight unseen.' You and I have ranged 
over the exterior of this terrestrial sphere, together and somewhat thoroughly. Externally, from 
Equator to pole, it has not much to show us that is new. I would like to get a glance of its internal 
contents and accommodations exceeding much for many reasons. It might tend to explain things-" 
"Right you are my friend and brother! Explain things? I should think so! Volcanoes, mountain 
ranges, earthquakes-the giant forces which upheave continents and sink islands-these transcen-
dently grand effects which are transpiring daily, which are everywhere visible to men who keep their 
eyes open, and permit themselves to think! How little men know about these well-nigh omnipotent 
causes-these always mighty, sometimes terribly destructive effects?" 
"Or care about them, you might say! Here is Charleston toppled down over the heads of our 
neighbors, our friends 1-Human creatures by scores crushed into shapeless masses-the Alleghanies 
1Charleston, South Carolina, was devastated by an earthquake which struck on August 31, 1886; it cost 
sixty-one lives and over $3,000,000 in property damage. 
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convulsed-the continent shaken from the Gulf to the great lakes-from the ocean to the Mississippi 
Valley-a small earthquake every week to remind us that the first one may at any moment be 
repeated! What of it! Such events get a small corner of the morning paper-make a little talk and 
then give way to the next sensation. The robbery of an express messenger-the arrest of a 'boodle' 
alderman2 a good seduction or divorce trial, draws infinitely more public attention-more stuff and 
trash has been printed, more type, paper and printer's ink wasted in the exhibition of the family 
affairs of Sir Charles Dilke,3 thrice over, than has been appropriated to this the most interesting 
physical event of our generation. But for the attending loss of property, it would not secure a notice 
in history ouiside the dry-as-dust annals of scientific societies. Have you seen one intelligent 
satisfying suggestion of the origin, the cause of this convulsion? Nay-have you discovered any 
evidence that the public cares to know how or by what agency it was caused!" 
"True! Undoubtedly human life runs upon the high-pressure system now. In the mad rush after 
money there is no time for thought-there is as little of it in the money-hunting crowd as elsewhere. 
If the old Swedish Chancellor had lived in our generation he would have declared that the race was 
fast losing the capacity to think.4 By Hercules (as Pliny would have said) I cannot understand how 
a man who thinks at all, can witness these tremendous throes-these mighty effects of the forces 
which reside somewhere within the Earth's interior and not be intellectually curious to know what 
sets them in motion, what arrests their progress and in short all that is to be known about them. 
Volcanoes and earthquakes! Everywhere, the earth is full of their handiwork. They elevate 
continents, sink islands, swallow up cities-they upheave mountain ranges, and scar their flanks with 
rivers of fire-they thrust great areas of trap and basalt through the earth crust, open fissures, fold, 
flex and torture the rocks like sheets of parchment or shatter them into fragments- Their explosions 
drown the thunder of battle fields, and the roar of the mightiest artillerys. Nature has no voice so 
awful as the groaning of the rocks when they are tortured by an earthquake wave." 
2
"Boodle"-slang for a bribe or graft. 
3Sir Charles Dilke (1843-1911) was a Member of Parliament (M.P.) and son of the owner of the influential 
journal Athenaeum. This "radical" Liberal politician was named as corespondent in a divorce action for 
adultery filed by Donald Crawford, M.P. for Lanark. The filing, hearings, and attendant publicity went on 
from mid-1885 to mid-1886. Dilke, first and last, denied all charges. 
4The old Swedish chancellor was in all likelihood Count Axel Oxenstierna (1583-1654), advisor to King 
Gustavus Adolphus (1594-1632). Oxenstierna was given to tart aphorisms of this sort. 
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"You are eloquent my fellow-traveller. Evidently you have done some thinking on this subject, 
if no one else has given it a thought. In the words of the illustrious Tweed-'What are you going 
to do about it'5-And what has the subject of volcanoes to do with our projected journey?" 
"I will tell you in few words. The earth's interior mass is the prison of these mighty forces. In 
the volcano and the earthquake are the visible effects of their efforts to break out of their bounds, 
to escape from their confinement. We will go down where they are bound-we will open a new page 
of the book of nature-we will study it by the light of the subterranean fires. We will discover what 
sets these forces in motion, what thrusts them back within their prison houses . We will return and 
tell the world all about it. Our knowledge will not be inferential, our conclusions something better 
than guess-work. We will gather facts, and we will write a book that will sell as no book of travels 
has sold, since Bernhard Breydenback published the records of his pilgrimage to Mount Sian and 
the Holy Sepulchre, in 1486."6 
''Ah! And even you have an eye for lucre- ! trust it will be equally authentic with that first 
book of travels ever published. Would it not be well to illustrate it with pictures of the Unicorn, the 
Salamander, the flying dragon and the Griffin which the pious monk declares are the veritable 
'animalia quem videmus in Terra Sancta'-'the animals which we saw in the Holy Land?' Let us 
consider. 'Travels to the Interior' -'to the Heart of the Earth' instead of the heart of the Continent. 
It might 'fetch the public.' Some books of travel have sold. There was the 'Innocents Abroad,' 'A 
Tramp.'-"7 
"Now that will do! Save your satire until we return. I am in serious earnest. Of one thing be 
sure. If we reach that great interior country, or come within view of its mighty exhibitions, and 
return in safety-and I believe we shall both see it and come back to tell our story, of one thing be 
assured. It shall be a true story. It shall conform to the discoveries of science, to known physical 
5William Marcy "Boss" Tweed (1823-1878) made this arrogant remark to the press as revelations of his 
ring's corrupt practices in New York City government began to pile up in July 1871. Thomas Nast made it 
the caption of a famous cartoon showing Tweed as a lion and various civic virtues allegorized as female 
martyrs being devoured. 
6Bernhard von Breydenbach (ca. 1440-1497), a member of the household of the archbishop of Mainz, 
published his account of his journey to the Holy Land, undertaken in 1483-1484, at Mainz in 1486, in both 
Latin and German with notable woodcuts by Dutch designer Erhard Reuwich. He is mentioned again in 
"They Plan the Expedition." 
7Mark Twain's Innocents Abroad: or the new pilgrims' progress was published in 1872; A Tramp Abroad 
followed in 1880. 
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laws, to truth in every fact, circumstance and particular. If the world does not believe we saw, it 
shall at least believe our story possible, perhaps probable, so far as physical effects are involved." 
"Sound and sensible as you usually are. You have planned the voyage, show me the 
details-the preparations, impedimenta expense, time involved etc. We are old travellers . We do 
not require much outfit. Yet for such a journey more than ordinary attention should be given to 
preliminaries. You have excited my interest. Show me your plans!" 
"Not today. We are neither of us in a suitable frame of mind. Dine with me here three days 
hence! In the intervening time assume the possibility of success in our undertaking. It should be 
the most serious and important of our lives; we at all events should bring to it all our experience all 
our knowledge." 
'~greed . Until then farewell and au revoir." And the two friends separated. 
Chapter II 
Robert Chambers and David Herschel were the names of these persons. They were united by 
no ordinary tie of friendship. They came of Scotch Presbyterian blood running in the veins of ances-
tors, who emigrated from the Highlands of Scotland to New England in the days of Governor 
Winslow and Robinson.8 One of them joined the Plymouth; the other the New Haven colony. Both 
families produced leading men in their successive generations-Indian fighters, courageous soldiers, 
industrious farmers, intelligent legislators, who brought up their children to honor their parents, fear 
God and live industrious lives. There was no child of either name who was not given the best 
training and education which the country afforded. A Chambers was conspicuous in planting 
Harvard. A Herschel equally so at the earliest beginnings of Yale: In these colleges respectively 
the sons of successive generations were graduated. 
The change of parties which made General Harrison President in 1840, sent a Chambers and 
a Herschel with their young wives from two stony unproductive farms in Berkshire County Mass. to 
the banks of the Kansas River, where they were promised some position under the territorial 
government. Their cool judgment and New England thrift pointed out that the fertile soil of the 
country itself gave a better promise of reward to the prudent investor than the wages of office: that 
it was better for them to become the owners of the land and wait for the advancing wave of 
civilisation than to serve party for the best wages it could offer. Here by location and honest 
purchase they became the owners of a township of land, which within a few years made them wealthy 
and gave their children abundant promise of independence. 
Here were their two sons born in the same year, and here in the language of the country they 
were raised. They were born naturalists-the shot-gun and the rifle were their playthings, the broad 
prairies the theatre of their athletics. To wing the wild pigeon and the goatsucker, to touch the life 
8Edward Winslow (1595-1655) arrived on the Mayflower in 1620, and was three times governor of the 
Massachusetts Bay Colony (1633, 1636, 1644). John Robinson (1575-1625) was another noted separatist 
leader; he helped plan the Puritan emigration to America but never came himself. 
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of elk and the bear at 1000 yards was their common experience, while a tramp of fifteen or twenty 
miles across country was a usual morning exercise. 
In their boyhood they saw something of war. It was in Kansas that Free Soil and Slave territory 
joined issue and in the township of Chambers and Herschel and on their acres their last battle in 
the territory was fought. 9 Free-soil triumphed though every building and stack of grain on their 
farm was consumed. 
The two boys were educated, physically as well as mentally. At the age of sixteen they were 
prepared for college and went to pass their examinations, one at Harvard, the other at Yale . At this 
time they were as good specimens of humanity as the western continent could produce. We will not 
follow them through their university careers. It is enough to say that they were head men always 
and everywhere. Each pulled stroke oar in the college crew. In his graduating year, each graduated 
at the head of his class. It should be specially mentioned that each knew all that his college could 
teach him besides much from his own observation of Nature and her laws. The science of physics 
was their first love. It controlled their present and future lives. 
They were both rich-they were not driven into any business or professional life by necessity, 
and they knew and loved each other. But idleness or lives wasted in the gratification of appetite or 
the pursuit of pleasure formed no part of their plans. They decided to devote themselves to the 
study of Nature and to commence their post-graduate course of study by seeing as much of her 
face-the surface of the earth as was accessible. The same month in which they received their 
degrees, saw them on board an Atlantic steamer commencing their travels in company. 
During the twenty years since elapsed, they had in company traversed the entire habitable and 
much of the non-habitable earth. It is easier to point out where they had not [been] than where they 
had been. They knew Central and South America from Panama to Patagonia-North America from 
Venezuela to Mount Elias. They had coasted the Arctic ocean, measured the Pole, followed Arctic 
icebergs out of Smith Sound along the Labrador Coast, until they dissolved in the West Indian seas. 
They had chased the antelope over the plains, hunted the elk through the Yellowstone Park, 
followed the grizzly bear over the lava beds of Idaho, and captured the Bighorn on the Alaskan 
peaks above the line of perpetual snow. They had traversed the great canon of the Colorado, 
inspected the cliff dwellings of the Pinos; They had been chased by the wild Apache, and the naked 
9ln the 1850's rival constitutions were drawn up for the Territory of Kansas, one forbidding, the other 
permitting, slave-holding. Congress approved the latter but Kansans rejected it. After bloody conflicts in 
1856-57, Kansas remained free soil. 
("TO THE INSIDE OF THE EARTH!"] 21 
Navajo. Once only they had been candidates for office in the city, and ground between the upper 
and the nether millstone, of the political heeler and the boss, which they deemed the most reckless 
exposure of life and morals to which they had ever been subjected. On the great western 
hemisphere they knew of no undiscovered country. 
In early June they had returned from a journey through the heart of the Dark Continent. They 
had ascended the Niger-fished the waters of Lake Tchad, crossed Soudan to the White Nile, 
paddled up to Victoria Nyaza, struck out to Zanzibar and returned via Madagascar, the Australian 
Provinces, the Pacific Islands to San Francisco. They had reached New York where they intended 
to rest for the autumn and winter in tasting the experiences of social life and writing up their 
journals, and possibly giving them to the world. 
On the 31st of August, Charleston was toppled down and the Gulf States were shaken by an 
earthquake. There were no volcanoes in that region--except the slight disturbance which the bowels 
of the earth experienced on the lOth of August 1884 this portion of the earth's crust had not yielded 
to an earthquake wave since 1811, a period of three quarters of a century. 
Nothing troubled Chambers now. His own physical condition was as nearly perfect as it could 
be. He stood nearly five feet 10 inches tall, his weight was 140 pounds. He measured 8 inches more 
around the chest than around the waist. His muscles were hard as whipcord, and showed every 
contraction beneath his thin transparent skin as through a veil. He was precisely in that condition 
where existence was a luxury, and in which no anxiety of others could interfere with his enjoyment. 
Herschel was in equally fine condition, but there was one little crevice through which curiosity 
penetrated his armor of healthy indifference. Here in a great commercial metropolitan city in which 
the Anglo Saxon race was in the majority, not only civilized but enlightened and refined, with a 
newspaper published every hour and magazines every day, with its scientific bodies and crowds of 
professional men. An earthquake had destroyed a neighboring city carrying death and destruction 
to life and property-and out of these hundreds of thousands of educated refined and intelligent 
men, there was scarcely one who paused in his daily avocation long enough to consider the 
stupendous phenomena, to enquire after its cause. 
Herschel determined to make the Charleston earthquake the subject of investigation. He 
entered upon it with his accustomed energy and intelligence. He collected read and digested its 
whole literature-he listened to the President of the oldest scientific society in the city, read a paper, 
entitled "What is known about earthquakes." When he had exhausted all attainable sources of 
information, he found his conclusions unsatisfactory stale fiat and unprofitable. All knowledge 
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relating to it was inferential, speculative, filled with doubts and uncertainties. One fact only seemed 
reliable, supported by satisfactory evidence. The seat of the disturbance was in the interior of the 
Earth! 
The problem presented, the question raised, there was no rest for his active mind until it was 
solved and answered. Positive knowledge was the demand of that occasion. Facts verified by 
credible witnesses who could give legal not hearsay evidence to support them-facts which were 
consistent with physical laws-enough such facts to establish a theory adequate to account for all 
the phenomena-these were the measure of his wants and he would have them if they were 
accessible in the heavens above, in the earth beneath, or in the craters under the earth. 
While in this mental state, and just as his intentions were beginning to take practical shape, he 
met Chambers at the club and the conversation took place which we have just recorded. Chambers 
was his lifelong friend, the companion of all his journeyings, the one man in all the world upon 
whose fidelity, intelligence, zeal and ability he knew by years of experience he could safely rely. 
With this brief sketch of the preliminaries and the situation, we may proceed with our history. 
-
Chapter Third 
The two friends kept their appointment. Men of such health and good sense dine modestly. 
Their digestive organs are utilized to nourish and strengthen not to tax the brain. With the coffee 
and cigars Herschel was ready to develop the plan of his proposed expedition. In his measured 
monotone using words with precision and only such as were necessary to express his ideas, he began. 
"The enterprise which I have had in mind since the Charleston Earthquake in August, and 
about which I foresee we shall have several consultations before you can rise to my state of mind 
involves many considerations. First, I have to bring you to a conviction of its practicability. This 
point reached, preparation which will occupy time will be required, to risk dangers such as no 
previous expedition has encountered since Jason went in search of the Golden Fleece-hardships 
such as even ourselves have never passed through, possibly failure which will cost our lives! But if 
we succeed:-" 
"Well! What if we succeed?" 
"Fame!-the consciousness that we have ourselves seen what no human eye, (as we understand 
that expression) has ever looked upon- a large contribution to the aggregate of knowledge, by the 
decision of doubtful questions, and the collection of facts absolutely new and undeniably valuable 
to science!" 
"Your first result has no value to either of us- it is not worth a rush. The second merely excites 
my curiosity: for the third I will risk everything- hardships have no terrors for me." 
''All that I knew without the telling. You and I know each other as well as possibly better than 
each knows himself. I think there are no two other men living who would seriously consider the 
proposal for reasons which you will see as it is developed. It is in short a visit to the interior of the 
globe: an investigation of materials which there exist, an actual inspection of the great forces there 
imprisoned and the study of the causes which excite them to action, and make their effects visible 
to men! The manner in which this is to be accomplished-the details of the modus operandi, have 
not fully taken shape in my own mind. In that work I need your assistance. It can be done, I 
think-yes I know. We are two men who have unusually good chances of success. If there are two 
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men on the surface who can reach the interior and come back to tell the story, I think they are the 
two men who are now discussing the subject." 
"Possibly! But the plan-the programme. What need of preliminaries between us? The project 
seems utterly impracticable-! should say that it was a simple impossibility, if proposed by any man 
living except yourself!" 
"Just here lays the difficulty. Two months ago I should have said the same. The project is one 
which that most intelligent judge, whose organ is the press, would say was Quixotic-which science 
in its present state would declare impossible. I think you would adhere to your present opinion of 
its impossibility if I gave it to you in brief words of description. I do not hope to bring your mind 
to the conclusions which I have reached, except through the same process by which I reached them. 
This will take time study and reflection. Unless you have changed since we were in the heart of 
Africa, you will give it all these and you will listen appreciatively to the history and the present 
condition of the subject, and its necessary incidents." 
'~suredly. We ought to know each other about as well as each knows himself. You are the 
last man to waste your own time or mine! You have I see been giving study and thought to the 
subject. Proceed in your own way and at whatever rate of progress you deem expedient." 
"Then, let me say first of all, that I have come to regard this enterprise in the light of a duty 
resting upon ourselves. It is not much of an exaggeration to say that in order to succeed in this 
undertaking we must have healthy minds in sound bodies, but we must possess muscles of iron and 
nerves of steel. Capacity to endure will be the prime essential. Our inheritance from a long line 
of ancestors, our physical training and education-our appetites, our habits of life and our twenty 
years of roaming over the rough exterior of this planet have given us a beginning of the season of 
training for this work, which we must go through such as men seldom experience. In our boyhood 
we studied and imitated the life of the Roman youth at the time when Caesar was the greatest 
Roman and consequently the greatest man. There was a reason why the training of the Roman 
soldier began from his birth. The command of the legion-the consulship itself was open to every 
Roman soldier equally-to the son of the retired veteran upon the three jugera 10 of land which the 
state gave him among the mountains of Aquitania, with the son of the patrician rich with the 
substance of despoiled provinces. To reach the consulship it was necessary that he should be the 
10 A jugentm (pl. jugera) was a Roman unit of land measurement, equalling about 28,000 square feet, or 
two-thirds of an acre. 
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strongest, the most obedient watchful courageous enduring fighter in the army. To attain that 
success, there was no Roman mother or father so ignorant as not to know what the boy should eat, 
and drink, wherewithal he should be clothed, and what should be the rule of his early life. Her 
soldiers, and not her statesmen made Rome mistress of the world. The muscle and nerve to wield 
it within one short pace of the foe made the short two-edged diamond shaped point of the Roman 
sword resistless for defense or conquest. But that sword was not the weapon that conquered the 
world. In the training of her youth lay the secret of Roman power. 
"Our ancestors through many generations have been conscious imitators of Roman physical 
education. We inherit from them something which appreciates health of body and mind. We have 
not wasted their inheritance-we have preserved and increased it. What other men can, that we can 
accomplish and endure. This consciousness of our ability is one of the most valuable consequences 
of health. But for this enterprise we have still a long season of training to go through. But we start 
from a point generations in advance of the average man. If we go through the training with fidelity 
is it not fair to say that we can do what men have never accomplished?" 
''All this has my full assent. It makes me all the more curious to know the details of the 
programme. So far as my mind is concerned give yourself no uneasiness-trust me to bring that into 
a proper condition of receptivity. And yet I am equally curious to know what attracted your 
attention to the subject and the facts you have gathered which relate to it!" 
"Precisely what I am about to give you. It will necessarily be somewhat historical-! hope it 
will not be dull. I watched the published accounts of the Charleston earthquake for some sensible, 
satisfying suggestion as to its origin or cause. I need not tell you that I found none. I then began 
to collect from the books, accounts of earthquake effects, and my collection became very large. I 
find in the books many suggestions as to their causes. Some of these seem to be satisfactory-none 
of them demonstrate or prove their own correctness. But the history of earthquake phenomena is 
interesting-sometimes awful! sometimes amusing. The notions which men have entertained about 
the inside of this earth of ours [are] absolutely ludicrous. I shall have to refer to some of them in 
order to show you the nature of the expedition I propose, and the somewhat devious road which 
science has travelled in order to reach its present conclusions concerning the bowels of our planet. 
I will run over the subject rapidly, asking you to interrupt me where I leave any point unexplained." 
"I am all attention. Proceed with the story!" 
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"Then let me commence by saying that the earth hollow was a very ancient idea. 11 One of the 
crude notions which prevailed in Pliny's time was that we probably lived on the inside of it. Why 
not? We were roofed in by the sky, which on all sides came down to the horizon, and who should 
say that the sky was not parcel of our Earth? Whether there could be antipodes was an open 
question, frequently and sometimes furiously discussed. How could men live on the under side of 
the earth unless they travelled head downwards? No. The habitable earth and the sea occupied a 
succession of level terraces, all right side up on the inside of the globe, which was surrounded and 
enveloped by the sky, which was as much a part of the earth as the seas, the soils and the rocks. 
Pliny was one of the earliest writers to risk the opinion that there actually were antipodes, who did 
not walk like a fly on the ceiling though it must be confessed that his explanations of the fact are 
peculiarly hazy." 
"Was not astrology one of the earliest of the sciences? How could the incessant observation 
of the stars have failed to produce a conviction that the earth is round and like a ball seems swinging 
in the air?" 
"It is true that astrology was probably one of the earliest subjects of the study of learned men. 
If it can be called a science its birth was pre-historic. It seems to us incredible that men could 
witness and study for generations the ever-changing star lit sky-the stationary polar star-the great 
bear and his neighbors sweeping around it in revolutions which never carried them below the 
horizon, the sun and moon appearing and disappearing every day, and have continued in the belief 
that all these celestial bodies were revolving around a stationary earth. Their notions of 
distance-their conception of the laws of motion-the capacity to reason must have been much 
confused, indefinite." 
"When was it that the spherical or globular form of the earth first came to be generally 
understood?" 
"It is very difficult to say. The conviction slowly forced itself upon astronomers and other 
observers and although it was assumed and asserted before the Christian Era, it is doubtful whether 
any clear conception that the earth was a sphere revolving daily upon its own axis, and having an 
annual revolution around the sun, existed before the 16th century. One would suppose that it would 
have taken palpable form by the construction of an artificial globe, as soon as it was generally 
11The Natural History of Pliny the Elder (C. Plinius Secundus A.D. 23-79) discusses this question in book 
2, chap. 65, saying that the learned hold to the theory of the earth's sphericity, and the vulgar ask why people 
on the opposite side don 't fall off; Pliny also mentions the possibility of circumnavigation. 
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comprehended. But the first globe of which there is any record in history, was that of Martin Behaim 
who constructed one at Nuremberg in the year 65 12 Galileo, as you know was imprisoned and 
tortured for his wicked and heretical opinions that the earth was not stationary but revolved on its 
axis in the year 15. 13 
"What followed the discovery?" 
"If men thought even as seldom and superficially as they do in the nineteenth century, it seems 
incredible that they could have looked upon a globe without being curious. Curious to know what 
was inside of it. That inquiry no doubt arose as soon as the spherical form of the Earth became a 
palpable fact. The immediate involuntary enquiry must have been Is this globe solid? homoge-
neous? the same all the way through? That, was scarcely conceivable. Consequently the common 
possibly the accurate, scientific idea that it was hollow, is about as old as the clear conception of its 
spherical form." 
'~d this was followed by investigation, by attempts at exploration?" 
"Immediately. If the earth was hollow- If it revolved upon its axis, the place to get inside must 
be at one of the poles the only stationary point on the surface. The common, what we should now 
call the vulgar belief was that there was a real axle upon which the earth turned, the projection of 
which at either end was supposed to be the pole. The friction there was supposed to be great enough 
to modify the temperature, dissolve the ice and cause an open polar sea. The reasoning did not go 
far enough to suggest how these axles were supported!" 
'~d attempts were made to reach the interior by way of the pole?" 
"The belief that such a result was possible was at the time a great incentive to polar expeditions. 
The common, almost universal belief now is, that during the fifteenth and sixteenth 
centuries the great object of the numerous expeditions fitted out by so many of the European Powers 
was the discovery of a new and shorter route to the Indies. Such was the avowed-sometimes the 
12Martin Behaim (1459-1507) made his "Erdapfel" or globe at Nuremberg in 1492, after having spent time 
in the exploration-minded courts of Spain and Portugal. It is at least the earliest globe still extant, and it still 
belongs to the Behaim family. Following Behaim's example, globe making became a minor industry in 
Nuremberg. "65" here and "15" may refer to years in the fifteenth and seventeenth centuries respectively, but 
if so they are inaccurate. 
13Galileo Galilei (1564-1642), noted Italian scientist, supported the Copernican theory of the heliocentricity 
of the solar system. His writings were put on the Index in 1616, and Galileo underwent a kind of house arrest 
for the next seven years. He was not actually tried for heresy until 1633. He publicly recanted his 
Copernicanism but, according to legend, was heard to mutter, " It moves all the same." 
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real object. No doubt it was the motive which inspired Columbus. In 1535 when Jacques Cartier, 
the French Captain of St. Malo, with his boats crew, on a bright May morning, reached the rapids 
near Montreal, and saw the wild-flowers opening their bright colors and diffusing their sweet 
fragrance-captain and crew with one voice exclaimed "La Chine! La Chine! China! China!" and 
the place and the rapids bear the name today! 14 Ignorant indeed they must have been of distance 
and latitude to have made such a mistake in their reckoning. But after Magellan had pierced the 
Straits which commemorate his enterprise and one of his ships laden at the Spice Islands reached 
Portugal and had actually circumnavigated the globe, 15 the relative positions of the Indies and 
Europe must have been known, and other motives influenced polar expeditions. The theory was, 
and the sailors did not doubt it-that if they could but pass the ice-barrier, and reach the 
circumpolar regions modified by the friction of the huge axle, their ships would sail triumphantly 
through the open space in which it revolved into the smooth seas and safe harbors of the interior. 
There were the realms of perpetual spring-shores carpeted with green, shaded by vineyards of 
spontaneous growth, bearing golden clusters such as the spices brought from - and thus bending 
beneath the golden fruit of the tropics. There were many who expected to find a people there living 
in that condition of glorious ease laziness and luxury which we might now be enjoying had not our 
common mother lost our inheritance by that careless flirtation with the arch-enemy when he 
approached her disguised as a primeval dude. 16 Some good Catholics thought it must be purgatory, 
others were certain it was paradise. 
'~ 'fish story' gave this theory a tremendous impulse which for a time made the North Pole a 
threatening rival of the 'South Seas' in the marts of speculation. It was one of the most gigantic ever 
related-so big a lie that it filled the circumpolar space so that there has never since been room fo r 
another. One Holmes, a shipmaster, actually pierced the great ice-belt-reached the pole, found 
14Samuel Eliot Morison, in The European Discovery of America, vol. 1, The Northern Voyages (New York: 
Oxford University Press, 1971), says that "tradition states that Cartier named these [rapids near Montreal] 
sardonically La Chine, as the nearest he was able to get to China; but they were so named by Robert Cavelier 
de La Salle, who had a seigneurie there in the next century, and the sarcasm is his" (p. 415). Morison also 
notes that it was in October that Cartier first surveyed the land from Mount Royal. 
15The voyage of Ferdinand Magellan (ca. 1480-1521), a Portuguese in the service of Spain, was a global 
circumnavigation between 1519 and 1522. Magellan himself was killed in the Philippines in 1521. The Spice 
Islands are the Moluccas, lying southwest of the Philippines. Magellan's expedition took place a full dozen 
years before Cartier landed in Quebec in 1535, but Herschel's words imply the opposite. 
16
"Dude": The word jars, but according to the Oxford English Dictionary, in and after 1883, it became a 
very popular word to describe a fop, dandy, or mode of exaggerated fashionableness. 
-
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the entrance of the great Polar route into the very bowels of the earth along which he sailed many 
leagues and returned to tell the tale. The entrance was all that had been claimed for it and more. 
By right of discovery as universally conceded as the Divine Right of Kings, by all maritime nations 
and their rulers, he named the opening and it has ever since borne the name Holmes' Hole. 17 It 
must have been very soon after pulled in by the inhabitants of the interior, for although many have 
sought it in subsequent years, none have found it, or the slightest evidence of its existence. We may 
as well dismiss it as the great Polar fish story. 
"I must dispose of one other probable error connected with this subject before we enter upon 
what appears to me to be the true path of investigation. It is one of the conclusions of a false 
process of reasoning suggested by and apparently one of the consequences of the great discovery of 
Newton, which perhaps I should more accurately call the greatest discovery of modern science, the 
[law] of gravity. 
"If the law of gravity were not arrested and its operation in some manner counteracted, I doubt 
whether it could be possible to conceive of a spherical form to the earth except as a very solid body 
at the centre. Given a pressure of the atmosphere alone at a distance of 4000 miles from the centre 
of fifteen pounds to the square inch, and a rock-crust but a mile in thickness and the result is a dead 
weight almost inconceivable which at the surface temperature would reduce all known substances 
to solids. It is therefore claimed and with great apparent probability not only that the whole sphere 
is a solid but a solid compressed into the smallest conceivable dimensions . 
"When we are started upon the true path of enquiry we shall find abundant evidence to 
· overthrow this theory, and we may therefore dismiss its further discussion here." 
"I can discover already my dear David, that your proposed expedition will reqwre the 
conversion of ourselves into Rosicrucians and perhaps Fire Eaters, in which case it would have been 
fortunate if we had been borne nearer the tropics. You are coming directly to the theory of the 
incandescent interior, in respect of which I am completely incredulous. You must first prove its 
truth. When you have done so you have made inspection impossible." 
17No Holmes appears in the annals of this particular branch of pseudo-geography. Herschel is probably 
thinking of Symmes and "Symmes' Hole." Captain John Cleve Symmes (1780-1829), a hero of the War of 
1812, spent his later life "trying to convince the nation that the earth was made up of five concentric spheres, 
with openings several thousand miles in diameter at the poles. He called for an expedition to the northern 
opening, or the 'Symmes' hole' as it soon became known," convinced that rich flora and fauna grew within 
(Martin Gardner, Fads and Fallacies in the Name of Science [New York: Dover, 1957], 19-20). As Gardner 
notes, Symmes's theories did more for nineteenth-century science fiction than science: Poe's Narrative of 
Arthur-Gordon Pym owes them something. 
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"No! No! The first is demonstrable, the second difficult but possible. But the first though 
interesting must take some time, though I hope it will not be dull! Light a new cigar, lay yourself 
out on that lounge while I wrestle with the Nebular Hypothesis." 
" 
The Nebular Hypothesis 
suppose," began Chambers, when the discussion was resumed on the following 
evening, "that I ought to be thoroughly grounded in the subject we are to discuss this 
evening. A not very remote ancestor of mine was supposed to have brought the 
family name into great discredit about fifty years ago, by writing a book upon it , 
called 'The Vestiges of the Natural History of Creation.' 1 How the clergy did set upon him! They 
called him an atheist-a free-thinker-all sorts of obnoxious names. I read it in my boyhood, 
surreptitiously I remember, because it was supposed to be a very wicked book. Perhaps that is the 
reason why I have so nearly forgotten its contents. But I did think at the time that it seemed very 
argumentative, almost probable in its conclusions." 
"The book you mention is an excellent illustration of power of truth. Science involves 
irresistible progress. She moves straight forward. If the Bible could not stand her tests it would 
have to go down. The 'Vestiges' was at its era a profoundly scientific argument in support of the 
theory of creation proposed by La Place.2 It was read by the clergy of England with anathemas of 
execration, as the worst, the most mischievous book of its time, because it was supposed to 
contradict the first Chapter of Genesis. Its American publishers as late as 1846 deemed it necessary 
to take off the curse to some extent by an introduction written by an eminent D.D. who declared 
that the book was an ingenious attempt to convert truth into fiction and to exclude God utterly from 
1The work of the Scottish scientist Robert Chambers (1802-1871) was published in 1844 as vestiges of the 
Natural History of Creation and influenced many contemporary thinkers such as Darwin. 
2Pierre-Simon, Marquis de Ia Place (1749-1827) was an immensely influential scientist in fields such as 
celestial mechanics, probability theory, applied math, and physics. His masterwork was Mechanique celeste 
(1799), but it had been preceded in 1796 by his Exposition du systeme du Monde, a popular work both in 
treatment and in acceptance. In the sixth and last chapter of Book 5 of the Exposition, La Place offers 
speculations on the formation of the solar system, speculations which Herschel will explain in this segment. 
Not only is the hypothesis unfortunately named, as Herschel says, it also forms only a tiny part of La Place's 
body of work. 
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his own world.3 That was forty years ago. Today physicists hold the 'Vestiges' in high estimation 
as a profoundly argumentative, philosophical discussion, far in advance of its time, of the theory of 
creation. They have gone further, they have carried its arguments to their logical results. And yet 
the Bible was never held in higher reverence than it is today. We have reached a higher conception 
of its meaning. Science has not only proved, but demonstrated, its substantial truths. The greatest 
scientists ought to be and usually are the most profoundly religious men." 
"Such has long been my own conviction," said Chambers. "If I had properly improved my 
opportunities, I should not now [be] awaiting a lesson in physics from you. You are to explain to 
me. What is the 'Nebular Hypothesis'?" 
"A most unfortunate example of scientific nomenclature for one thing," answered Herschel. 
"Nebulae [sic] is so closely associated in our minds with 'nubes,' a cloud, that it involuntarily suggests 
water in a diffused form, when in fact it has principally to do withfire . It is the name given by the 
great French astronomer, the author of Celestial Mechanics, to his idea of the creation of our own 
solar system." 
'fud not of the universal creation?" enquired Chambers. 
"Not necessarily: and yet it would by inference extend to the whole creation. Creation! Only 
the imagination of the Infinite can conceive it. We have quite enough to occupy our lives in the 
industrious investigation of that infinitesimally small part of it embraced within the influence of our 
own sun comprised in its particular system." 
'fud our own system has limits?" 
"Yes! practically. If it has not we will assume them for the present, and say that our own solar 
system comprises that oblong sphere of space comprised within the orbit or path of the planet 
Uranus. Its shortest diameter is about- miles;4 its longest about- miles. Uranus itself a 
spherical mass of matter about the weight of- : a globe - thousand miles in diameter, travelling 
at the rate of- miles per minute, visits its ulterior pickets once in - years. Within our imaginary 
egg around which Uranus moves are other bodies similarly shaped which we call planets, asteroids, 
and moons, the latter belonging to and revolving around the planets, who are in this respect not 
impartially served, for Jupiter has- while our earth has only one. Saturn, the celestial traveller 
3The American edition of Chamber's Vestiges was published m 1846 by Wiley & Putnam with an 
introduction by the Rev. G eorge B. Cheever. 
4The blanks on this and the following pages are lacunae in the manuscript. Probably the numbers were 
to be looked up and fill ed in later. 
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nearest to Uranus, makes his circuit once every- years during which he travels around an oblong 
plane - miles across in its narrowest diameter. Saturn is a like oblong ball about - miles through 
at his centre, and his weight is that of a globe of equal dimensions of- . Two broad luminous rings 
encircle him, separated from each other-the outside ring measured across itself, shows a 
circle- miles broad. Jupiter follows after. His sphere is about- miles across his centre. He 
travels around his beat in - years, and has the weight of a similar mass of - . He is a bel ted 
knight and wears across his orb- four belts, which are transparent and through which he shows his 
face. Mars comes next in the celestial line. He is not much larger than our Earth. His diameter 
is about - miles, he visits all his outposts once every - and he weighs about like, - . He has a 
coppery complection, sometimes attributed to his high temper, sometimes to his aboriginal origin. 
We come next and shall have to demand a special page for the description of our Earth. Still within 
our line of celestial march is Venus, fair and silvery though not frail for she beats our earth on the 
scales and can weigh down- . Nearest of all the planets to the sun and the smallest dignified with 
the name is Mercury, swift as his namesake in the ancient cosmogony, for he can make his annual 
report once every- days. He is very heavy although so nimble in his movements-in fact as heavy 
as lead. Within his orbit each whirling around the sun is an indefinite number of smaller bodies 
which from their resemblance we call starlike- asteroids5- Do you find the subject dull?" 
"Not in the slightest degree, although like - I have no head for figures. Slight as your sketch 
has been the picture begins to dawn upon me, such as I have never conceived it before." 
"The very impression I wish to make. I shall hope to fill in the details before I finish . If I 
succeed, there will exist in your mind the grandest picture in the world, which is within the reach of 
every one and which so few ever see. 
"These asteroids vary in size, are spherical in form, the largest only- in diameter. Although 
each one however small influences every other body however large their effect is so inconsiderable 
that we may pass them with the remark, that new ones are found by our improved telescopes every 
year. Astronomers are set upon their track by some aberration or change in the movement of some 
other body, for which they cannot account." 
'~d in addition to all these planetary bodies there are the multitudinous stars! Inside your 
imaginary egg, how many? Ten thousand at least I fancy!" 
5Whatever bodies between Mercury and the Sun Herschel may be describing, those between Mars and 
Jupiter which he describes later are more properly called "asteroids." 
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"Not one! Not one! Except these bodies, the space is literally as empty as an egg-shell. There 
are flying about it broken shapeless masses, principally of nickel and iron, which are probably 
fragments of a planet, that has reached old age and death. Which has cooled, burst, and sent its 
pieces flying through space. When one of them happens to come within the Earth's attraction it 
starts for her centre. As soon as it touches her atmosphere it is heated to whiteness by the friction 
and becomes a meteor. It is usually ground to powder but sometimes reaches the surface as a mass 
of meteoric iron." 
"But the stars! What of the countless stars? If they are not within this great area of globular 
space, where are they?" 
"My friend! My brother!" said Herschel, and there was a soberness in his voice and aspect 
which was solemn. "Make the strongest effort of which even your educated mind is capable, to grasp 
what your reason shows you is a small section of the very ulterior limit and boundary of Creation! 
You will find it as impossible as it is to comprehend the Infinite. Every star that you see is itself the 
central sun of a system as grand as our own! Point the most powerful telescope ever constructed 
to the faintest flush of light under the belt of Orion-in the hair of Casseopeia-or other portion 
of the diamond gemmed arch of the midnight sky. Behold and you shall see countless other suns 
of countless other spheres and on their farther boundary other wreaths oflight waiting to be resolved 
into the centres of other spheres without limit or measure. Every sphere has its own worlds, their 
moons and asteroids. Each body moves in its appointed orbit from the morning of creation to the 
end of time without conflict or contact. Even the systems are so distant that only a few of their 
central suns are visible to each other. Wonderful! Wonderful are Thy works Lord God Almighty!" 
"Wonderful . Infinitely wonderful" echoed his auditor. 
"To return to finite things-to that small portion of Creation which is vivified by our sun, and 
called our Solar System. As will be explained farther on, matter is provided with two contending 
forces, attraction and repulsion. Imagine a ball hurled into space from a point of attraction. When 
the force with which it is projected falls below that of attraction it will return towards the starting 
point until it reaches the area of repulsion which will tend to keep it away from the central point, 
but its impetus will drive it past that point to the opposite where the effect will be reproduced. It 
will have described an oblong circle. The law of motion may be so adjusted as to make these 
revolutions continuous, perpetual. 
"Now suppose a twist was given to the ball when it was first thrown which caused it to turn 
upon itself, upon its own imaginary axis and that this motion is perpetual and you have all there is 
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of planetary motion-the earth revolving upon itself and travelling around the sun. Attraction and 
repulsion are qualities with which the Creator has endowed matter. That is all we can say about it. 
Science can no more assign a reason for their existance, than it can tell us why the magnetic needle 
always points in one direction." 
"But what has all this to do with the Nebular Hypothesis or its explanation?" demanded 
Chambers . 
"Everything" answered Herschel. "So much is necessary to an understanding of the explanation. 
Besides I wish you to know that this hypothesis does not deal with universal creation, but with our 
own solar system alone. 
"The nebular hypothesis is the system or process which, the existence and qualities of matter, 
and the laws of motion being known, is supposed to account for matter in its existing condition-to 
explain how the Earth and planets were formed: to account for known physical effects and 
phenomena-to show us of what the earth is made and what is its present condition! " 
"So I had supposed, and I think a conception of what it is begins to take shape in my mind." 
"I must delay you a little longer," said Herschel "while I refer you to some of the laws that 
govern matter in motion producing results which you will promptly recognize . 
"If we had a globe of some plastic, non-elastic, substance, tough, well wrought potter's clay for 
example, placed upon an axis running in suitable journals, and then gave it a rapid revolving motion, 
its surface would move faster at its equatorial diameter, precisely where the greatest centrifugal force 
would be exerted to throw the substance outward and where the force of gravity would be least, 
because farthest from the centre. If the revolution is fast enough the centrifugal force would 
overcome both gravitation and cohesion, and the globe would grow larger at its equator and less at 
the poles. This would go on until a portion around the larger diameter would rise and form a 
ringlike mass surrounding the globe, which would extend itself, the connecting substance growing 
thinner, until a ring is detached from the globe, but continues to revolve until it breaks when the 
particles by the attraction of gravitation would tend to form about some central nucleus and make 
a small globe. The less the cohesion of the original mass, the more rapid would this operation 
necessarily be. The operative laws would be the same whatever the material. 
"La Place should have called his conception the Fire Mist instead of the Nebular Hypothesis. 
It presupposes logically as you will see the existence of all the materials of our Sun and its system. 
Planets, moons, belts, rings and asteroids in an intensely heated gaseous condition, forming a single 
sun, its materials possibly as highly diffused as light; revolving in space upon its own axis: of the 
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almost inconceivable dimensions resulting from the diffusions of such a mass by heat: endowed with 
the qualities of attraction and repulsion, subject to the laws of motion. A ring of vapor is formed 
upon its exterior and detached from the sphere, the particles of which have a stronger attraction for 
each other than for the parent mass-the ring breaks-is folded upon itself and assumes the form 
of a globe. It is hurled by centrifugal force far out into space until the forces of attraction and 
projection are balanced and then the planet Uranus has been started upon its revolutions in its 
natural orbit! Other rings are formed, diminishing in size as the mass grows smaller, and thus 
Saturn, Jupiter, Mars, The Earth, Venus, Mercury and the asteroids are successively formed and set 
in motion, resulting in a central sun with its revolving planets, forming what we call our Solar 
System. 
"Each one of these planets in turn is engaged in like process. Rings are formed on their 
exter'ior, thrown off, broken up, and form their moons or satellites. Saturn is now forming two of 
these rings, which we see through our telescopes and call the rings of Saturn. Similar rings from 
Jupiter have been broken and now constitute his belts. Is not this plain and reasonable?" 
"It is beautiful, David. It is exquisite, charming!" 
"No more so than all the works of the Great Creator. But now changes in the process take 
place which I can best illustrate in our own Earth to which hereafter our attention will be confined. 
"La Place supposes that heat is a quality not a substance. It therefore evaporates, leaves the 
body and passes into space. Whether this be true, or whether as I think more rational it is changed 
into light or force, the body revolving through space, now begins to part with its heat and 
condensation and reduction of volume are the necessary results. These vapors must condense in the 
order of their specific gravity, and gravitation, popularly called the attraction of gravitation, which 
is always towards the centre of the mass, will carry them towards its centre. The process completed 
then, we should expect in the cooling mass to find the metals around the centre, succeeded by the 
minerals in the order of their weight. Nitrogen being the lightest of the gasses should be the last to 
condense. As about 80 parts of this gas will combine with about 20 of oxygen, another gas of very 
light weight to form air, the exterior of the sphere should be covered with a cushion of atmospheric 
air. Eighty nine parts of oxygen will combine with eleven of hydrogen to form water, which is 
diffused by heat into vapor, and this also while in the form of vapor should be upon the exterior of 
the orb. We shall ultimately have a semi-fluid plastic, intensely heated mass, with the water held 
in suspension in the atmosphere above it. 
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''As refrigeration goes on a crust begins to form on the exterior of the orb as ice forms on the 
surface of water. As it thickens it becomes a shield to prevent evaporation of heat, and a roof or 
covering extending over the entire surface. Particles of water condensed in the atmosphere fa ll upon 
it, are converted into vapor and again ascend into the air. Within the chemical combinations begin 
to take place, different materials attract one each other, the materials for the rocks come together 
and solidify while the metals fall below in a molten state. With the thickening of the crust cooling 
is retarded, and obviously the crust may become so thick as to wholly arrest the escape of heat, or 
to reduce the loss, by evaporation, to the quantity absorbed from the rays of the sun. At length the 
drops of rain were not converted into steam but remained where they fell or seeking other drops 
were carried by gravity into the lowest depressions in the surface. The shrinking of the mass by 
cooling formed wrinkles, elevations of the crust by fissuring the rocks and folding back their edges. 
Thus were formed the first mountains. 
"It was a rock-crust or envelope, made of the granites, basalts and other rocks now called 
igneous, that is made by fire or heat. Then by the operation of obvious mechanical movements and 
physical laws, ponds accumulated, grew into lakes seas oceans in the lower portion or hollows of the 
uneven surface. Ice and snow accumulated around the highest mountain peaks, formed glaciers 
which began to plane them down and plough the valleys. Erosion set up its great work shops, 
attacked the mountains, ground them into powder which the streams carried down to the rivers-the 
rivers transported to the sea and laid down in its great depths . In time this powder was consolidated 
into great sheets and hardened into the strata or layers of our sedimentary rocks. The grinding of 
the mighty mills went slowly on, making the material for clays, sands and mixing them by the aid of 
water, heat, and other labour of the Almighty into soils, chemically fitted to support life. When the 
surface had been prepared for its advent, life appeared in its lowest forms. What followed is the 
familiar history. Such in a few lines is a sketch of the Nebular Hypothesis or the Fire Mist 
conception of La Place. What do you think of it?" 
"The picture all comes back to me now, such as it appeared twenty years ago, when I read some 
popular book on the subject. What do I think of it? I think it is probable, inexpressibly grand, and 
as beautiful as are all the operations of Nature. It is rightly called an hypothesis. I cannot see why 
it does not account for what we see and know, for the great effects, constantly before our eyes. One 
who hears it in a connected form almost for the first time is poorly qualified to criticise or discuss 
it. But what an infinite time must have been passed before the Earth was reduced to its present 
dimensions, changed into present condition?" 
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"Time! Nature takes no note of time. It is not a factor in her work. You must as she does 
eliminate the question of time when you seek to follow her operations. When Nature has a work 
to do she sets about it with such tools and laborers as she has at hand and goes on with them until 
it is finished, completely indifferent whether it is completed today, or at the end of ten thousand or 
ten million years." 
"David!" said his auditor, over whose face a grave and serious expression passed, "the world if 
it knew it would call our project not only impracticable, but so ridiculously impossible that we ought 
to be in the nearest asylum, instead of being allowed to run at large. Its opinions have no more 
weight with me than with yourself. I mention them only to show that if we are to reach the interior 
of the Earth, and wander around in what might be called her abdominal cavity we ought to know 
all that can certainly be known about the materials of our globe and how they are put together. If 
we are to make a kind of burglarous entry through her roof or by means of one of her windows we 
must find the place where the roof or crust as you call it is the thinnest, where the path through it 
is the shortest. If the hypothesis of La Place be true, that place is obviously at the Equator, where 
it has been stretched by the forces you have described, and where the interior contents ought to be 
forced through it, at every opening, by centrifugal forces and possibly others. I say, if it be true! 
Should we not commence by knowing whether it is true before we start upon the journey?" 
"Yes! If that were possible," replied Herschel. "But I do not think it is a question which 
admits of decision beyond a possibility of error-of absolute demonstration. I have given it 
considerable study. I do not see that we can do better than to weigh the evidence, examine the 
visible proofs and be content with the best conclusions we can form. Until we see we cannot 
absolutely know. The premises are many, the inferences strong. We must content ourselves with 
them." 
"I do not think so. Has the nebular hypothesis ever been proven? Has any one ever made a 
solar system and set it in motion?" 
"What! " exclaimed his companion ''A mortal make a world! You are not reverential my friend. 
There are attributes of the Almighty, which man cannot imitate, without exhibiting his folly, to say 
nothing of his wickedness! Remember that grand old hymn, which declares that the great designs 
of God are secret, treasured up, 'Deep in unfathomable mines."' 6 
6From William Cowper (1731-1800): 
(continued ... ) 
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"That is grand poetry, David, nothing more. I am a reverent student of Nature, and my 
reverence for its Great Architect increases with my years . I am also a mechanic such as He made 
me. If your hypothesis be true, I can make a solar system. It wil l be Lilliputian but it wi ll be a solar 
system. You have described a process-matter with qualities, common to all matter, acted upon by 
forces strictly mechanical, resulting in the production of planets, of the Earth and her satellite the 
Moon. I maintain that if the conditions are natural, they can be reproduced. The same forces and 
qualities exist. If the process is known we ought to be able to make a planet (not a very large one, 
I admit), in the room adjoining my library, my machine shop, as I call it. Do you now see why I 
asked whether anyone had made a practical application of the Nebular Hypothesis?" 
"There may be good sense in your suggestion. And now that you make it , I do remember that 
a French chemist Plateau , I think his name was, did attempt something of the kind. I am not quite 
sure what the result was."7 
"Good! Then we have a plateau ! That was all that Archimedes wanted in order to move the 
world with his lever. As we have it, we may be possible to stand upon it [sic ] and show how worlds 
are made. I make you a proposition-Give me a week to get the materials and machinery ready. 
Next Monday night come to my library, and we will make a little Earth! or smash your hypothesis, 
as fine as if it had been ground between the jaws of the earthquake! " 
"What an insane invitation! Keep it to ourselves or we shall be pronounced a pair of cranks! 
Notwithstanding which I accept it." 
"The insane believe all others crazy. What do we care for the operations of Stock-sharps, 
Politicians, wealthy idlers, and all the speculating money-hunting herd? We will try and be men. 
Au revoir." 
\ .. continued) 
Deep in unfathomable mines 
Of never failing skill 
He [God] treasures up his bright designs, 
And works his sovereign will. 
("Light Shining out of Darkness," Olney Hymns [1779]) 
7Joseph Antoine Ferdinand Plateau (1801-1883), a Belgian physicist, conducted in the 1840's an 
experiment similar to Chambers's with similar results: it "corresponded strikingly with the image . .. of the 
formation of the planets [and rings and moons] in La Place's nebular hypothesis" (Dictionary of Scientific 
Biography [New York: Scribner, 1978] 11:21). 
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Chambers Makes Planets 
he library of Robert Chambers would have made a picture which could not be 
duplicated for money. It occupied the second floor front of the typical New York 
"Brown Stone" dwelling, narrow quarters in feet and inches, but broad enough to 
hold abundant wealth of books, including some manuscripts written before printing 
was invented. From floor to ceiling the wall was lined with books; erect, laying on the ir sides, 
packed, wedged, wherever there was space for the giant folios of maps of Jodocus Hondius, 1 to the 
miniature classics of Pickering.2 Nearest the floor in stately majesty stood such tall sentinels of 
history as the Nuremberg Chronicle,3 the cosmographies of Munster,4 and that great Munchausen 
Andre Thevet5 in pig skin armor and brass bosses and clasps. Great attention had been given to 
the clothing of some of these precious volumes. Some had been clad in the crushed crimson of 
'Jodocus Hondius (1546-1611) was a Dutch engraver who worked for a portion of his career in London. 
He published maps in 1597 and later, and helped popularize the then-novel Mercator projection. 
2The reference may be to George Pickering (d. 1857), English topographer and artist; or to William 
Pickering (1796-1854), an English publisher of fine editions of classic authors like Chaucer. More likely, 
however, it is to Charles Pickering's The Races of Man (Bohn, 1863), a duodecimo volume with colored plates 
which Chittenden owned and sold at auction in 1894. 
3Hartmann Schedel (1440-1514) compiled the Liber Chronicarum Nuremberg, with maps and woodcuts, 
published by Anton Koberger in 1493. 
4Sebastian Munster (ft. ca. 1500), a German map-making monk of Tubingen. 
5Karl Friedrich, Baron Munchausen (1720-1797) is the noted fabulist (for more of whom see n. 3 to "Las 
Diablos del Volcan"). Andre Thevet (1502-1590) publishedLes Singularitez de Ia France antarctique, autrement 
nommee Amerique at Paris in 1558, and London, 1568. Chittenden owned this and other writings of Thevet, 
which in his catalogue of his library he called "excessively rare," noting further that these "books make a 
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Bedford, the lace patterns of Sautie, and the flowery textures of Marius-Michel.
6 
There were 
visitors from the bookshelves of Cardinal Mazarin, 7 the historian De Thou,8 and even from the 
British Museum who had come to stay, others, in clean paper and straw board, had the dampness 
of the press still upon them. In deep drawers were packed piles of engravings of all ages from the 
block-books that antedate type printing, all the long way down to etchings of the modern school. 
Framed portraits of Durer, Marc Antonio, Holbein9 and a few of the other great masters hang upon 
the book-cases, with ingenious mechanism to turn them side-ways when the books behind them were 
to be examined. On a ledge stood a miniature but most accurate globe. Presses and many other 
tools, the use of which was not apparent, occupied every vacant space. A table standing in the very 
centre of the room was ordinarily strewn with all the implements of drawing and writing. The floor 
was covered with Bokhara rugs and Persian carpets. In one corner, concealed by the door, usually 
opened and thrown back, was a complicated arrangement of weights and pullies and handles, all well 
worn evidently by some athletic physical exercise practised every day. A large owl, Strix virginiana , 10 
from his pedestal, on one side near the ceiling glared with yellow eyes, at a magnificent Gos-Hawk
11 
whose stately form peacefully reposed on a similar pedestal opposite. The two chairs, one for the 
emperor of this realm of thought, another for a visitor, was all the furniture for which room could 
be afforded, besides the table. The place gave you the impression of a room crowded and 
overflowing with intellectual riches. 
&rhree creators of fine books and bindings are mentioned here : Francis Bedford (1799- 1883) of London; 
Henri Marius-Michel (fl . 1845) or his son Jean Marius-Michel (1821-1890), both of Paris; the third, less 
certainly, is the Anglo-American book designer Alfred de Sauty, who flourished in the last decades of the 
nineteenth century. 
7Jules Mazarin (1602-1661), a French (Italian by birth) statesman and prelate and very much a man of the 
world and of culture. 
8Jacques-Auguste De Thou (1553-1617); his Historia sui temporis (1604 and after) was a voluminous, very 
popular work regarded as having authority until the eighteenth century. 
9 Albrecht Durer (1471-1528), German painter and engraver; Raimondo Marc-Antonio (1480-1534 ), Italian 
engraver who emulated Raphael; Hans Holbein the Younger (1497-1543), German painter who worked for 
a time in England. It is not clear whether Chittenden means to say portraits of or by them. 
10
"Stri.x virg~niana " is a mixed or conflated nomenclature: the great horned owl is Bubo virginianus, the 
great gray owl1s Stnx nebulosa; both have yellow eyes. Chittenden had a stuffed great gray in his study. 
11The goshawk,Ac~ipter gentilis atricapillus, is a large gray and blue-gray hawk with a wingspan of nearly 
four feet; a fit compamon for whatever owl he stands opposite. 
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Just in the rear and adjoining was the room which Chambers called his workshop. At first sight 
one would have called it a store room, into which had been thrown an indiscriminate collection of 
tools and implements, de omnium illiberalium mechanicarium aut sedentiarium artium ·12 as one , 
would have imagined collected by faithful old Hartmann Schopper13 himself. Engines, lathes, 
presses, shafting, pullies, screws, levers, pumps, all manner of cutting, drilling, boring, piercing and 
cutting tools, metal, wood and cloth, glass and stone, seemed to have been thrown confusedly 
together. A closer view, however disclosed the fact that order reigned in this confusion, that every 
tool and article was in its place and within reach of the hand of the master when he stood in that 
small vacant space reserved for his exclusive use. A list of these tools and materials would have 
filled a volume almost as bulky as the catalogue raisonee of his library which in bulk emulated the 
New York Directory. 
Sharp at the hour named the two friends met in this library. There was no time wasted in 
compliments or formalities. They had met on business, and they were ready to go about it with the 
seriousness and energy becoming to men who were preparing to wrest from the bosom of Nature 
some of her great secrets. They were a pair of noblemen who had now clasped the hands of each 
other, in a room which had been cleared of its usual contents, and now contained nothing but its 
books and some of the larger pieces of mechanism necessary to the proposed experiment. Chambers 
plunged at once in medias res, without preliminary. 
"Theoretically my machinery ought to operate," he said. "At the same time I ought to inform 
you that I have not tested it and that you will witness my experimental trial. The time named by me 
was quite too short. If my trial fails, we will study the causes of failure and eliminate them. First, 
I must say something about the conditions-
"/n the beginning," he continued, "the great mass, the globe of fire mist, had no external forces 
to contend with. It was solitary and alone, the only body in the broad realm of space. It had no 
gravity as we understand that term. There was nothing to attract it-nothing towards which it 
tended. It could not fall for there was nothing towards which it could fall. We must reproduce 
these conditions-We must deprive the material of which we are to make our globe of all weight-of 
all attraction, except that of its particles for each other, in other words of all downward or other low 
12The faulty Latin translates approximately as (a place) "of all the illiberal, mechanical, and unlively arts." 
13Hartmann Schopper remains unidentified as yet. 
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tendencies . I have had some difficulty in accomplishing this-I have had to depend upon others at 
last. I am not at all certain that they have succeeded." 
"I am not surprised to hear you say that," said Herschel. ''A thoughtless person would say that 
you might as well attempt to invent perpetual motion. Deprive your material of its weight! Is not 
gravity inherent in nature?-as much so as the property which for want of a better name we must 
call molecular attraction-the attraction of ultimate particles for each other?" 
"We will see. Nous ve!Tons! Here," said he with the voice and accent of an exhibitor, at the 
same time laying his hand upon an object which nearly filled his library table-"Here is, as you see, 
a cylinder of glass formed on the model of the poison ejector much used in this climate in the 
summer months, called a soda fountain. The only peculiarity about it is that the glass is of a good 
quality and uniform in thickness. It is ten inches in its shortest diameter by twenty measured from 
end to end, or as we will call it from pole to pole. Through its polar diameter runs a rod of steel 
of uniform size, fitted with bearings at either end-with the pulley fastened upon one end which 
terminates in a crank, by which it may be revolved. On this rod equidistant from the ends I have 
slipped this small disc of tin, the periphery of which is smooth. Within this cylinder is our space in 
which we are to create a world. It is now filled with air. While I carry it to the machine shop you 
may assist me by bringing yonder can." 
Within the shop was a lathe with bearings and journals evidently adjusted to receive the axis of 
the glass cylinder, and in it the cylinder was placed. Into a small aperture of the cylinder Chambers 
inserted a funnel, and proceeded to fill it with the liquid contents of the can. A strong odor 
pervaded the apartment. 
"Do not be alarmed" he said. "It is nothing but sulphuric ether, alcohol and water. I might 
have used alcohol as well, any fluid lighter than oil. Ether has no harm in it, it is the pain-killer." 
He nearly filled the cylinder, closed the can and took a small flask from the shelf nearby-
"I have to depend upon the chemist for this," he said, "and as the success of the experiment 
hangs upon his accuracy, I need not tell you that failure may step in just here. In this flask are two 
ounces of sperm oil. It is supposed to be pure-winter-strained, pressed from the blubber at a low 
temperature. It is not what we ought to have to turn out first class planets-a perfectly 
homogeneous raw material; this comes as near it as anything at hand. My instructions were to put 
so much ether into the water as would make it correspond in weight to an equal volume of this oil. 
If the chemist has executed his order, and I now introduce two ounces of oil into our space, thus 
completely filling the cylinder, what ought to happen?" 
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"I will not guess, a detestable mixture of oil, ether and water, perhaps," answered Herschel. 
"Stop. Let me consider. Two fluids of equal density. Why the oil will remain just as it was poured 
in! No!" he exclaimed eagerly. "Molecular attraction! Yes that is it. We will have a globe or 
sphere?" 
"Correct, so far," responded Chambers. "But what then? Where will we find our globe? On 
the top, at either end or near the centre? This cylinder is supposed to be of uniform thickness. Its 
axis also, is a perfectly round rod of steel. Even the little disc you see adjusted to it is a true circle, 
equi-distant from the ends of the cylinder." 
"Then," said Herschel, "if your conditions are properly adjusted and your mechanism and 
material as perfect as that of Nature, the globe should be formed around the disc, which will be its 
centre. Inevitably, for there should be the place of strongest attraction." 
"I have determined not to be discouraged by one failure nor by ten," said Chambers. "I asked 
you to work out the problem in your mind, because in dealing with these imperfect materials, in our 
rather bungling way, so much depends upon accuracy of adjustment. Error here involves fai lure . 
But, nothing venture nothing have! Here goes the first cast for a planet and victory!" 
With these words he poured the contents of the flask into the cylinder and closed the opening 
with a piece of glass, previously ground to the proper size and fitted to the opening so accurately 
that but for the broken lines of light, it would have been invisible. 
They watched with absorbing interest. The oil impelled by the fall of a few inches, sank below 
the axis, forming a columnar mass with irregular sides, with a slightly tossing or balancing motion. 
As the agitation of the liquid ceased, a little bud seemed to rise out on the side of the column 
nearest the disc, which extended but very slowly towards it. At first the movement or growth was 
scarcely perceptible, but it increased faster and faster drawing itself out until within a fourth of an 
inch, when it leaped over the chasm into actual contact with the disc which was now connected with 
the mass of oil by a very small cylindrical bridge of the same material. 
The instant the connection was made all the particles of the oil appeared to be seized with a 
sudden impulse to go to the disk. There was no crowding however, they arranged themselves around 
it decently and in order, until there grew into form before their astonished eyes, as perfect a sphere 
or globular mass of oil, as could possibly have been constructed-a yellow orb in an atmosphere of 
etherized water. They watched with feelings of glad surprise, until it became stationary, free from 
all motion. Then the right hand of Chambers moved slowly out to the handle or crank of the 
machine. He moved it forward, very slowly-there was a tremulous, swaying motion of the globe, 
J 
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as if it was about to fall to pieces. "We have neither the perfect machinery nor the pure materials 
of Nature," said Chambers;-"We may be wrecked now at any moment-but we have at least proved 
that molecular attraction alone will collect and retain the particles of matter in a spherical form." 
"Other forces being neutralized-other things being equal" interposed his guest. 
"We will start up the machine," said Chambers. "We will set it in operation, though it will 
probably produce an earthquake that will shake our globe to pieces. But let us watch the 
fragments-they may come together and readjust themselves." 
He turned the crank slowly. The planet was convulsed-its upper hemisphere was forced 
backward. After a complete revolution, in which motion had been imparted to the contents of the 
cylinder, its tremulous motion ceased, and the oil resumed and retained its spherical form. "We 
have got our planet started," said the exhibitor. "But its revolutions are of the slowest. I must give 
my mind to the motive power, to secure uniformity. I am about to increase· the power. Watch, and 
tell me what happens!" 
A few turns gradually increasing gave as nearly as possible two revolutions per second. It was 
enough to extort an exclamation from Herschel. "Look! Look!" he said. ''As sure as light, the 
flattening of the poles!" 
"Wait until I attach the engine" said Chambers. "We must make our revolutions more uniform 
and regular than by hand. We will harness heat, one of Nature's own laborers to our machine. It 
shall be converted into force, and pull more steadily!" 
A click, as of a metallic spring, drew Herschel's attention to a shaft overhead to which pullies 
of different diameters were fastened, which had been running so noiselessly that he was not aware 
of its motion. The snap connected the smallest pulley with the axis of the cylinder, the revolutions 
of which were now slow and regular. A small gas engine furnished the power: this stood in a corner 
of the room, half covered by other pieces of machinery. The revolutions of the axis through the 
globe, carrying the globe with it, produced a palpable rising or swelling at its largest or equatorial 
diameter and an equivalent shrinking where the axis passed through it, equivalent to a flattening at 
the poles. While the two friends gazed at it earnestly, the swelling appeared to cease and the sphere 
continued to revolve in its changed form. As soon as they were satisfied that it had become fixed 
in its new form, Chambers increased the speed of its revolutions. 
The enlargement at the equator was now very rapid. The surface moved away from the axis, 
retaining its thickness at the periphery but diminishing like a wedge towards the axis to which it was 
connected only by a thin transparent layer of oil. A portion, perhaps a fourth of the whole mass of 
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oil adhered to the axis, where it assumed a cylindrical shape much thicker in the middle. A slight 
increase in the motion and the ring separated from the axis. 
"A ring of Saturn for a thousand dollars," both exclaimed in the same breath. There was before 
them a broad flat ring of oil quite thick in its centre, coming to an edge in its inner side. It 
continued to revolve after it was detached, but more slowly than the axis . 
"We will keep her moving," said Chambers, "and see what she will come to : we may have a 
moon in the end." 
When first detached the inner edge of the ring was irregular and ragged; but the uneven 
portions were rapidly absorbed making the sections where they were taken up thicker and heavier; 
The whole ring now began to assume a tremulous wavy motion, the thinner portions rapidly grew 
smaller, at these points the ring broke and its segments floated away towards the outside of the 
cylinder. One piece lighter than the others overtook its neighbor and as they came side by side 
between the observers and the axis in their next revolution, Herschel said, 
"How will that answer for the belts of Jupiter? Imagine a parent sphere still revolving on that 
axis ! Would not these be a fair imitation of Jupiter's belts?" 
"Not very" replied Chambers. ''And yet there is something in them to study. But note what 
is happening to the segments!" 
Molecular attraction is quick in its action. No sooner had the centrifugal motion carried these 
segments beyond any considerable influence of the small portion of the oil still surrounding the 
cylinder, than the segments folded themselves into spheres, still, however continuing to revolve 
around the principal axis . There were three of these globes, the largest containing oil enough for 
three of the smaller. 
"The moons, the satellites of Jupiter at all events," said Chambers. "You are not doubting 
Thomas enough to deny that I am sure! Why do you not answer?" 
Herschel was silent. He continued to gaze at the whirling orbs as if he would drink them in. 
He drew a hand glass from his pocket, and looked through it, his eye almost in contact with the 
cylinder. Finally he said soberly, 
"Wonderful! Wonderful! Each of those orbs revolves upon its own axis, not in the same plane 
as the axis of the cylinder, but almost at right angles with the orbit of natural revolution, certainly 
at an inclination of not less than forty degrees. The spheres are nearer to each other than to the 
parent mass, they are beyond its attraction. What is; what can be the force which causes them to 
j 
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revolve? It cannot be the impulse which turns the axis m the cylinder." This was said in a 
soliloquizing and rather doubtful tone by Herschel. 
"It may be that the revolution is the result of conflicting forces," said Chambers. "We can 
scarcely believe that the revolution is caused by any property in the matter itself. If it had such a 
quality, it would scarcely be apparent in so small a quantity. However. Let us watch and see!" 
But the experiment had apparently reached its end. The oil remaining on the axis slowly drew 
towards the disc, but there was not enough of it to throw off another ring. The three spheres 
continued to revolve upon their several axes with the same inclination toward the plane of their own 
revolutions around the cylinder-the latter revolution was unchanged so long as the observers 
continued to watch the spheres until both were satisfied that their movements had become regular 
and settled. Then both returned to the library. 
"Well! What do you think of it?" asked Chambers, when both were seated at the opposite sides 
of the library table. 
"I think that it does not necessarily demonstrate that a fire mist was the primal condition of all 
matter" replied Herschel. "But if that was its first condition it proves that the crust is thinnest at 
the equator. There ought to be the region of volcanoes and earthquakes, for there is where the 
attraction of gravity ought to be the weakest, and there the fluid contents ought to be constantly 
struggling to escape drawn by the centrifugal impulse. Yet I ought to tell you that the evidence is 
not all on one side. There are facts which are very inconsistent with the Nebular Hypothesis. Some 
of them seem weighty viewed in the light of your experiment!" 
"What are they? Give me those which you consider strongest?" 
"Before Dr. Herschel, a relative of mine, discovered the planet that bears his name, 14 there 
was a regularity and a harmony in the system, beautifully consistent with the hypothesis of La Place. 
The six planets then known occupied proximately regular distances from the sun, diminished in size 
as the sun was approached and they with the satellites all revolved in the same direction, as under 
that hypothesis, they ought to do . My relative has brought to light several disturbing facts. At the 
distance of 1,800,000,000 of miles from the sun he found a planet, which instead of being larger, had 
a diameter less than half of Jupiter. It has six satellites or moons which revolve around it in the 
14Sir William Herschel (1738-1822), a German-born English astronomer, discovered Uranus in 1781. ''A 
movement to name the planet after him was ultimately defeated," says Isaac Asimov in Fact and Fancy (New 
:ark: Avo~, 1972). Our speaker Herschel knows better than this since he has been calling the planet Uranus 
m the prevtous segment, "The Nebular Hypothesis." 
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wrong direction, opposite the revolution of all the other satellites. Since his discovery other very 
small planets have been discovered between the orbits of the others-four very small ones, Ceres, 
Juno, Pallas, and Vesta, between Mars and Jupiter. Is Some of these have a diameter of less than 
200 miles, though in their measurements astronomers do not agree, for Herschel made the diameter 
of Pallas 80 miles whilst the German astronomers make it nearly 2100 miles. These and other 
inconsistent facts remain to be accounted for. However scientists accept the hypothesis now with 
almost unanimity. To me I seem to know that it is true!" 
"Here is my hand upon that David, and my heart goes with it. Vive La Place and his Fire 
Mist.I 6 Now for the Equator and the shortest route to the interior!" 
I5Ceres, Juno, etc. These are what we would call the asteroids (see "The Nebular Hypothesis," P· 32 and 
n. 5). The first of them was discovered January 1, 1801. Herschel, even as he offers fac~s in~on~is te nt with 
the nebular hypothesis, ignores the discovery of Neptune beyond Uranus in 1846, and the Implications of that 
for the hypothesis, possibly because Neptune was unknown to La Place when he wrote. 
I6"Vive La Place . . . " See the previous segment, "The Nebular Hypothesis," passim. Note also, .as 
indicated there, that Chambers's just-concluded experiment nearly duplicates that of the Belg1an scientist 
J. A. F. Plateau in the 1840's. 
~·. ·_· ---- · . . 
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" 
They Plan the Expedition 
ur journey will involve an uncertain termination, and prolonged absence," said 
Herschel when they next time met in the cozy side room of their club. "My business 
affairs are constantly preserved in a condition to meet such an emergency. If I do 
not misjudge you are in much the same condition. " 
''All the time I require for preparation, is enough to hand over my keys to the fr iend who 
occupies my house when I am absent. He is reliable, his directions are written. They instruct him 
what he is to do in every contingency that can reasonably be provided for, including long absence 
without being heard from-and death," Chambers answered. 
"As I supposed. Then we have only to return to our natural food and regimen to put ourselves 
in a fit condition to endure the hardships we shall probably encounter. That requires but little 
change for either of us . We must make a few purchases and then, Away to the Equator!" 
"What purchases" enquired Chambers. 
"The object of our expedition is to benefit our race, by increasing the existing sum of human 
knowledge. We hope to visit the interior of our globe, the place where the great forces which 
upheave mountain ranges-pierce the crust with the vents of the volcano: convulse and fissure it 
with the earthquake- to study those forces, to remove the coil of doubts and uncertainties which 
now cover them. Surely we should first inform ourselves of all that science or history can tell us 
about these forces. We must acquire and study their literature. We must have the books!" 
"True! Since we have had the subject in hand I have been looking into its bibliography. The 
present state of the science is disreputable, its literature is not extensive. Physicists have dealt with 
it in an extremely speculative doubting way. Their writings contain a few facts, of course. But much 
that has been written is a mixture of religious and popular superstition, old legends, the moonings 
of astrologers and almanac makers, sprinkled with the notions of the Greek and Roman 
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"The more need then to collect the chaff and sift it. We shall find some kernels of wheat. 
Some able scientists have written upon these subjects," said Herschel. 
"Yes and yet the literature of the subject is not very extensive. I think most of it can be found 
on the shelves of my own library, " observed Chambers quietly. 
"How can that be possible?" exclaimed Herschel. "You have never applied yourself to its 
acquisition!" 
"I have something to tell, which will interest you." said Chambers. " My library is an heirloom. 
It has descended from father to son, through several generations. In the early part of the 
seventeenth century, before the first of the Mathers 1 crossed the ocean, an ancestor of mine was 
a poor minister in one of the New England colonies. They were a grand race those early ministers. 
Poor, hard-working, benevolent, earnest, often highly educated, and the desire to learn, was the one 
feeling which above all others possessed their souls. This ancestor made the beginnings of my 
library. Every successive descendant has added to it until it has now grown to 5000 or 6000 titles, 
a fair proportion of them relating to physical science. It contains Ptolemies, a Herodotus, Hollands, 
Pliny, the works of Strabo2 and many Greek and Roman classics, all of which bear the autograph 
of the first American Chambers. If you want the Latin Breydenbach of 1486, the first book of 
travels ever published-the Nuremberg Chronicle of 1493, the Novus Orbis of - and the first 
accounts of all the early Spanish, Portuguese French, Dutch, and English explorers of the Western 
Continent, you will not have to go farther. 3 The writings of the modern Geologists and Physicists 
have been more recently added. Make a list of the titles you desire. We will begin in my own little 
1Four generations of Mathers, father and son-Richard (1596-1669), Increase (1639- 1723), Cotton 
(1663-1728), and Samuel (1706-1785)-were influential clergymen and writers in the Massachusetts Bay 
Colony. 
2Ptolemy, Claudius Ptolemaeus (second century A.D.), Alexandrian astronomer; his Almagest set forth the 
Ptolemaic or geocentric model of the solar system that prevailed until Copernicus advanced his heliocentric 
theory in 1530. Herodotus (ca. 480-425 B.C.), Greek historian often called the Father of History; he wrote 
of the Persian invasion of Greece. Philemon Holland (1552-1637), English scholar; he translated and edited 
Pliny (London, 1601), Plutarch (London, 1603), and many other classical authors. Pliny the Elder (A.D. 
23-79); his Natural History is referred to by Herschel in ["To the inside of the Earth!"]; seen. 11 there. Strabo 
(ca. 58 B.C.-A.D. 24), Greek geographer and traveler; most of his Geographia in seventeen books is still extant. 
3Bernhard von Breydenbach (ca. 1440-1497): see n. 6 of ["To the inside of the Earth! "]. 
The 1493 Liber Chronicarum Nuremberg of Hartmann Schedel is mentioned in "Chambers Makes Planets"; 
see n. 3 there. Novus Orbis with a blank for the author's name is Novae Novus Orbis Historiae, or History of 
the New World, of Girolamo Benzoni (b. 1519). The book is listed in the 1894 auction catalogue of 
Chittenden's library along with two copies of the Nuremberg Chronicle (see above) and many other accounts 
of travel and discovery, especially in the New World. Here, as elsewhere, Chittenden describes his own library. 
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collection. If we have to go farther it will only be to fill a few gaps, lacunae the bibliopoles ca ll 
them." 
"This is indeed fortunate-the good luck that comes to deserving men. I will make the list. 
You shall fill it. We will occupy what would otherwise be the idle hours of the voyage by learning 
what the past has to tell us about volcanoes and earthquakes," said Herschel, and he continued, "l 
will attend to the instruments. I have climbed the Andes and I know the conditions they impose 
upon transportation. Such instruments only as are strong light and compact will answer. But we 
must have the best under these limitations, that will measure elevation, distance heat &c &c, and 
such as will pierce the darkness and prolong the vision. Their selection, I will take upon myself. " 
'~dhow about weapons and arms?" asked Chambers. 
"They are to be let alone-severely. Strange that you of all men should ask the question. You, 
at least know how to use the arms that Nature provides. None others are needed for the defence 
of the person-that is if they are kept in order and not allowed to become rusty from disuse." 
"This then is to be our last dinner at the club, our last glass of superb sherry," said Chambers 
as he raised his glass so that the light shone through it, exhibiting its rich brown color, while its 
fragrant bouquet pervaded the atmosphere. 
"It is a dear old friend whom I love with all my heart" responded Herschel. "But even such 
friends must part. You Robert, are the only man living with whom I would risk this journey. You 
know the reason why. When did you and I ever turn our steps aside from the route we wished to 
pursue to avoid disease? We have hunted rail in the Roman marshes when the fever malaria lay 
upon them like a cushion-we have traversed the forests of Africa steaming with the bacillus of 
jungle fever. We have nursed and closed the eyes of friends in the cholera hospitals of the East-we 
have been with Indians falling like autumn leaves before the small-pox scourge. We have not only 
escaped infection, but the fear of it. I do not need to ask you why-or to tell you that it is because 
we inherited sound bodies from a long line of ancestors and we have taught ourselves how to take 
care of them. I have been bitten by a rabid dog without a symptom of hydrophobia. I doubt 
whether the virus of the cobra or the rattlesnake would poison us when we are in condition." 
"I cannot answer for the cobra," said Chambers, "but I can for the rattlesnake and I suppose 
that all serpent virus is much the same in its effects. I have been bitten by a large rattlesnake who 
struck his fangs into my leg so fairly that one was broken off in the wound. When it was extracted 
the virus was still visible in its canal." 
'~d with what effect?" enquired his friend. 
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"On1y a temporary inconvenience. I knew I had been most thoroughly impregnated, vaccinated 
I might say with the virus. Curiously I felt no apprehension. There was a swelling, almost 
immediate shooting pains up my thigh, nausea, dizziness. My companions wanted I should saturate 
myself with raw whiskey. I refused obstinately, as they thought insanely. I felt I knew that a battle 
was going on within me between the forces of life and death. The former conquered. I grew 
better-in a few hours I was well. But it is yet too early for bed, and as this is our last dinner before 
we again go into training, let us use the little time that we have in discussing the subject you have 
introduced. It is the on1y drawback in my own mind to the long absence the proposed journey 
involves, the only thing that leads me to doubt whether we ought to take it." 
"I do not quite understand you!" 
"We are old friends and associates who have summered and wintered together. We have like 
objects in life, are influenced by similar motives. We both wish to increase the sum of human 
knowledge, to confer some lasting benefits upon our race. We know that pain, sickness, disease, in 
all premature old age, and death in the vast majority of cases are the penalties which men pay for 
crimes against nature committed by themselves or their progenitors. We know that the on1y 
prevention or cure is by reinforcing the body to the point of superior force against these 
enemies-that there is no other cure for what is called disease. We know that proper diet and 
exercise, proper care of the body, proper obedience to the fundamental laws of life would go far 
towards overcoming and extirpating these enemies of mankind, and would increase the sum of 
human happiness more than all the wealth of the whole world. Cannot we teach men the lesson we 
have learned? Is it not our duty to show them how to live? Is there not honor from the 
consciousness of having conferred a mighty boon upon man awaiting us here in the city of our 
choice? Need we seek it elsewhere? in the centre of all the Earth?" 
"I have joined issue with that duty and fought out the battle" said Herschel. "That duty went 
to the wall. No! No! We cannot waste our time in fighting a natural law. As men herd in cities 
instead of living in the unoccupied acres of three fourths of the land, where health and comfort await 
them, the Almighty has ordained many ways of checking the increase of the city-born race of men. 
One of the most effective of these is to lock the avenues to the senses and judgment against every 
thing which questions the wisdom of their present lives. Knowing the happiness that would follow, 
and the misery from which it should save them, the gratitude I should earn if I succeeded, I have 
tried with all my powers of argument and persuasion to persuade, frighten or force my friends into 
the simple habits, the few simple practices, the value of which we know so well. I might as well have 
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whistled against a December gale of Hatteras. The only effect I ever produced was a smile of 
pitying incredulity, possibly an enquiry where my particular asylum was located? I have given up the 
effort. Books by the thousand have been written telling men just what to do. Men will not read 
them! Lectures have been given-men will not attend them. Examples have been set before 
men-men will not see them. No, Robert. If they hear not Moses and the prophets neither would 
they be persuaded though one rose from the dead. Let us leave them to our [sic] practices while 
we go to investigate the birth of the volcano and the earthquake." 
"Possibly you are right" replied Chambers. ''And yet is there not some signs that the world 
moves in the direction of better habits better lives as a cure for pain? This new theory as many call 
it, the germ theory of disease.4 Is it not making progress, even in the medical profess ion?" 
"I certainly hope so, and there is evidence that human knowledge is at least progressing in that 
direction. The subject has advantages which are immense. It appeals directly to the eye. When 
science takes the sinner by the collar leads him up to the microscope and says to him, Look in there! 
and see the workmen which nature produces by the myriad about ten thousand million of which she 
has sent into your body, and they are taking it apart and using up the pieces this minute! it is rather 
calculated to startle him. The pallid trembling victim of tubercular consumption, may see with his 
own eyes the crawling wriggling swarm of micro cocci that are feasting upon his lungs. The beer 
sodden sot behold the Trichina that are themselves swilling at the fat that pervades his body. Such 
spectacles are calculated to produce an impression. I heard a lecturer not long ago give these 
creatures a most appropriate name. It was Dr. Billings of the army.5 He said they were the 
'unbuilders' of nature, the laborers that nature employed to take down the structure of the human 
body when it no longer served the purpose of its creation, when its materials were worth more to 
be worked up into new structures. 
"But what a commentary upon science is the discovery of the bacillus and bacterium?" he 
continued "Until we had invented microscopes that enlarged an object 25000 diameters they were 
invisible. Now that we see them we know that there is no medicine that will reach them, no cure for 
the havoc they cause. The true remedy is pointed out as if with the finger of the Almighty. They 
4The scientific work of Louis Pasteur (1822-1895) implied a biological or germ theory of disease. The idea 
was developed by others, notably Joseph Lister (1827-1912), but Pasteur devoted much of the last two decades 
of his life to it. 
5Dr. Frank Billings (1854-1912) was a well-known bacteriologist of the time and worked with Pasteur; 
Herschel may be thinking of him. 
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have no power over the healthy body. They enter it by every opening, by myriads, even through the 
pores of the skin-but there is no pabulum, no food for them there. But if it has been enfeebled 
by self gratification and abuse they find room for a circus or a fandango anywhere-there will be a 
caucus on short notice. Yes the germ theory is making its way, very slowly. It is one of the grandest 
openings into the great highway of science. If we were younger we might start in and travel it 
together. Many of our most promising young men have already enlisted. The road is already 
crowded. But the path that leads to the centre of gravity! Ah, that is the road for us. It is crooked, 
its descents are sharp, its surface rugged but we are the only travellers and there is room in 
abundance!" 
" 
Las Diablos del Volcan 
ecall our visit to the cities of Quito and Guayaquil in the winter of 1879, when you 
became so much interested in the collection at Quito of the ornaments, implements 
and weapons of the Aztecs, that you declined to join me in an e>..1Jedition to 
Cotopaxi, 1 that mighty volcanic mountain almost astride the Equator-when you 
declared that the study of the legends and antiquities of the oldest race of men on the continent had 
greater attractions for you than the climbing of steep mountain sides, under a broiling sun, only to 
reach one of the hottest of earth vents at the end of the journey. I left you and went to Papallacta/ 
where I hired muleteers and animals, and fitted out an expedition with the supplies and provisions 
for a trip to the crater intended to be completed in seven days. Twenty days had passed before I 
returned. You believed me dead. You sent out parties in search of my body, and you took 
command of one of them in person. You met me almost naked and destitute at the foot of the 
mountain. My muleteers and carriers who had returned about some time before, reported that I had 
been captured and carried off by robbers!" 
"I have not forgotten the occurrence, David! You were then and afterwards very uncommunica-
tive about the incidents of that journey. I told you that the Indian guides reported that the Devil 
had got you; and you answered with perfect seriousness that-the Indians told the truth! You said 
that with the air of 'a man who did not wish to be interrogated. I thought it prudent to wait until 
you volunteered the explanation. I have always been curious to know whether Old Sootie carried 
you down to his headquarters, whether he extended their hospitalities and how you liked them?" 
1Cotopaxi is a volcanic mountain in the Ecuadorian Andes, reaching some 19,600 feet above sea level. 
Chittenden may have known of it through a huge (and famous) painting of the mountain in eruption painted 
by Frederick Church after a visit in 1857. The painting hung for many years in the New York Public Library. 
The Aztecs mentioned just above were probably Incas; at any rate, there are and were many displays of Incan 
art and treasure in Quito. 
2Papallacta is a town in the Ecuadorian Andes just north of Cotopaxi, and between it and Quito. 
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"I was somewhat shaken up by that experience in mind as well as in body. It would have been 
a loss of time to have told you the story. You would not have believed it, I scarcely believe it myself, 
although I had a good deal to do with it personally. My brief stay at that great elevation where the 
events occurred produced serious effects upon my body; I was not entirely certain that it had not 
affected my mind. If you ever chance to find yourself a helpless prisoner in the presence of the devil 
and a dozen of his imps in a cave under the banks of a lava river, which ought to have a temperature 
of 150° Fahrenheit with good facilities for a descent down where it is still warmer, you will be able 
to understand my mixed sensations. However, that was a long time ago-my mind has recovered 
its tone, and is moving on a level, so that I can tell the story, draw correct inferences from it, and 
be sure that it does not deal with a vision or a dream. Its relation to the proposed expedition will 
be apparent as the story is developed." 
"Thanks, David. You cannot please me better than by giving me the fullest account of an 
absence which at the time gave me great concern. Will you have a stenographer and furnish the 
account to the newspapers?" 
"And get the credit of drawing the longest bow since Capt. Munchausen? By-the-Mark-Twain 
and all the Innocents. No! 3 When we return bringing a young devil marked as an exhibit, perhaps; 
but not now. Nor will I enter into much detail. I will give you an outline just enough to show its 
bearing upon our intended journey. 
"Leaving you at Quito, with a train of muleteers, guides, and bearers, all of the aboriginal 
persuasion, in the course of two days we had climbed well into the snow line, at the edge of which 
we left our animals; for the remainder of the climb was to be made on foot-the Indians carrying 
our arms, provisions and blankets. You remember what splendid animals those Indians were. Lithe, 
elastic, weighing about 120 pounds each their muscles like whipcords not an ounce of fat no 
unnecessary weight on any part of their bodies, they were a joy to look upon. Bearing burdens 
heavier than their own weight, they moved over the half-melted snow masses, up the steep ascent, 
with a gliding springy action that reminded me of the leopard and the panther. Their strength was 
surprising. They were such animals as are produced by a diet of flesh, frijoles, and fruits, and an 
3The heightene.d tales of the extravagant exploits of Karl Friedrich, Baron Munchausen (1720-1797) were 
collected and published by Rudolf Raspe (1737-1794), a German writer and antiquarian; they appeared in 
1785 as Baron Munchausen's Narrative of His Marvellous Travels and Campaigns in Russia. Mark Twain's 
somewhat less improbable book of travels, Innocents Abroad, appeared in 1872. It is alluded to in ["To the 
inside of the Earth! "]. 
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existence in the open air. They literally trotted up the mountain under their burden without 
quickening pulse or respiration, and without the least inconvenience, where the rarified atmosphere 
was forcing the blood from my own ears, eyes, mouth and nostrils, though I prided myself upon my 
splendid physical condition. At length we reached a belt where the heat from the volcanic cone had 
melted the snow, and here I was compelled to rest, until my lungs had become accustomed to the 
a1r. I had begun to doubt whether I could endure an ascent of another thousand feet. 
"The glory, the exhilaration of that atmosphere, when after a rest of 24 hours I had become 
accustomed to breathe it! And the grandeur of the picture! The very thought of it makes the blood 
course through my veins. We were already 12000 feet above the sea level. The mighty pyramid of 
Cotopaxi rearing its majestic cone 8000 feet higher towards the heavens! Where we lay upon its 
eastern flank, I knew by my instruments that the crater's mouth was not less than four miles away. 
Had I trusted my eyes I would have testified that it was not a mile. For we were far above the 
clouds. There was no particle of mist in the atmosphere. It was purity itself. In the night time 
when the stars shone out of a sky of intensest blue, they seemed more like mighty diamonds in a sea 
of emerald than ordinary celestial bodies. It was altogether an unreal scene. Had it not been for 
that volcanic cone, for the greatness of which there was no figure of speech, which like a gigantic 
mortar was constantly bombarding the heavens with boulders and masses of lava or half molten rock, 
I would have supposed we were in dreamland. Its frequent explosions which rocked the mountain 
with their thunderous echoes, rendered the scene as realistic as it was impressive. We could hear 
the swish of the cooled masses as they shot upwards and fell back into the molten sea in the bosom 
of the cone, while the red hot boulders, cooling and growing darker as they mounted, turned 
outward, fell in graceful curves until they struck the naked rock with a bounding crash rolling and 
rattling down the side of the mountain, showed me that I was witnessing a spectacle too magnificent 
for any exhibition except upon the theatre of nature where her mighty forces were the actors. 
"One morning before dawn we renewed the ascent. I had become accustomed to the sounds 
so that I could sleep under them, as wearied soldiers sometimes do when cannon by hundreds are 
hurling the hissing shot and screaming shell over their prostrate forms just before the charge which 
decides the battle. The Indians were up and dressed when I woke. Their costume was a blanket 
thrown about the shoulders, a narrow piece of coarse cotton about the loins, and a bag of moss 
fastened upon their heads-a most appropriate dress under a constant shower of hot boulders and 
pebbles. Path, there was none, nor shade nor vegetation of any kind. We were above the zone of 
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life, in the country of rock and fiery explosion. The course was zigzag, the order of march was to 
follow the leading guide. Every step was higher than its length, slow and measured. 
"Our destination was the point where the lava river first became visible-its apparent source. 
At the commencement of the eruption the crater had filled until the pressure became too great when 
the lava burst through the side of the mountain. A lava river is a very different affair from the 
ordinary species which, though often put to bad uses is much more tractable . The molten mixture 
of all existing minerals and metals, of about the consistency of molten glass conducts itself very 
decently on its first appearance. It moves down the mountain, for a space smoothly and in order, 
with a quiet and uniform current. Then it finds a depression which it stops to fill, after which it 
apparently decides that it will not go any farther. The supply presses in from above the stream sets 
its back up like a balky mule and the resistance is of the stoutest. But it is the lower dog in the fight 
and is finally swept away. After this it is in open rebellion. It never goes on except under 
compulsion; and then only to the next hollow where it can get a foothold for a halt. From its exit, 
a black crust forms over it which until one of its halts is reached is comparatively smooth and level. 
At the first hollow or depression in the surface the stream is checked; instantly glued to the rock 
until a dam is formed, the pool above it is filled and the stream is forced over it. Sometimes the 
obstruction is swept away, leaving the crust to roof over the cavity beneath. There was a succession 
of these operations which had filled the river bed with many caves and made its ascent almost 
impossible. If you can imagine a river bed pouring over an hundred falls suddenly converted into 
a solid, you will have some conception of the picture of difficult ascent and rude desolation that lay 
before us. 
"Over the lava beds or up their sides, climbing steep rocks and crawling over broken masses, 
was physical exercise of the severest kind. My increased pulse and respiration warned me that I was 
approaching my limits of practicability, though the Indians appeared indifferent to the change. 
Slowly and by long deflections to the right and left we had worked our way upward a couple of 
thousand feet from the camp, until we reached a smooth and almost level rock where I was quite 
willing to rest. With their staffs and blankets the Indians speedily manufactured a shade which to 
some extent sheltered us from the rays of the blazing sun. These, absorbed by the dark surface 
made it hot enough to have broiled both sides of the patient St. Laurence without turning him, 
without any aid from the fires which were seething beneath. 
"When I was rested enough to look around and above me, I saw that we were in full view of 
the opening through which the lava river made its exit. The volcano had been active for several 
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months. Everything combustible in the fluids which it was now ejecting had been consumed. The 
rushing roar within was terrific; even I say it; fearful. It was varied by frequent explosions between 
which we could detect the liquid sounds as the erupted material fell back into the pool through 
which it was ejected. Half melted stones and rocks were always thrown higher than the fluid, some 
of them fe ll outside the cone and rolled down its sides. The clatter made by these as they fell upon 
the solid rocks and roofs over the caves, increased the pandemonium of sounds and added to their 
fear inspiring capacity. It was the sound of a hailstorm falling upon a metallic roof, magnified a 
million times . 
"So much you will readily believe. Now I must tax your faith! Turning my field glass to the lava 
opening, and as plainly as I now distinguish you, I saw living creatures, moving over the crust of the 
river within a short distance of its issue from the cone! Not one but several-a dozen at the least! 
"Sometimes we do not think in refined terms. Well I thought, that does rake in the stakes, take 
the cake and knock science endwise ! Out of what Shea! have those creatures broken that are rolling 
and tumbling over flat rocks so hot that they would shrivel up the life of anything, like a slice of 
bacon on a red-hot gridiron. Am I really sane & sober or have I got them! Shall I lay this to the 
pulque which, although I never drink it, is among the supplies and may have been absorbed into the 
system in some unknown way? 
"But there the creatures were, and if they were not curiosities I would not mention it. They had 
arms and legs or what seemed to be four limbs, but they did not use them in locomotion. As they 
moved swiftly over the surface, their fo rms seemed to be Saurian, such as a lizard might be if his 
body was cylindrical and he had lost his tail. They got over the ground or rather rock faster than 
a man could run, but their bodies seemed to be in actual contact with the surface. Snakes only move 
in that way, I thought and these are not snakes, at least not real snakes! In the name of Olaus 
Magnus, Aldrovandus and good old Pontoppidan4 who have described a thousand animal forms, 
which no one else ever saw, which by all physical laws could not exist, what can these creatures be? 
40laus Magnus (1490-1558) was archbishop of Upsala, Sweden. His Gothorum Sveon.umque Historia 
(History of the Goths and Swedes) was published at Basel in 1558. Aldrovandus is Uhsse Aldrovan~1 
(1522-1605?) whose Ornithologiae appeared in three volumes at Bologna between 1599 and 1603. Part of 1t 
was translated by Edward Tapsell (1572-1625?) as History of Birds. Erich Pontoppidan (1698-.1764) was a 
noted Norwegian scholar and writer. His Gesta et vestigia Danorum extra Daniam (Tales and remams of Danes 
beyond Denmark) appeared in 1740-41; his Del f¢ rste fors¢g paa Norges naturlige historie (The first essay on 
the natural history of Norway) was published at Copenhagen in 1752-53. Chittenden owned what he called 
"a fine copy" of the latter volume. 
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"They had run or rather glided together and bunched themselves forming a dark patch upon 
the darker background just over the middle of the stream where it issued from the cone. I was 
excited, no doubt of it! Why should I not have been? The place on which they were huddled was 
hot enough to scorch the life instantly out of any body but Shadrach and his friends. 5 Yet these 
creatures were very much alive, enjoying life so far as I could see, moving, crawling living and being 
in a very lively and curious manner, or I was dreaming! Which is it I said to myself involuntarily but 
aloud. 
"The exclamation cost me dearly! It drew the attention of the Indians to the objects I was 
examining. There was just one combined unanimous, synchronous universal yell of terror from 
them! followed by Sanctissima Madre! Diablos-Las Diablos del Volcan and soon after they left. 
In about the thousandth part of a second, there was a confused heap of aboriginal humanity 
proceeding down that mountain. Some on their feet, others on their heads, running, rushing, rolling 
and tumbling-limbs arms and hair flying swinging, leaping in rapid irregular time to the yell which 
grew less audible, Las Diablos! Diablos! as if all the devils of the nether pit were pursuing them, and 
all the Spanish saints ever canonized were urging them onward. My last glimpse of them left the 
picture of a pile of Indians glued together which had rolled down a steep place against a rock from 
which it rebounded like a ball of rubber into the air, was carried by its impetus over a precipice and 
disappeared. 
"It was ludicrous-! must have laughed if the devils had seized me the next instant. It was also 
a very serious predicament. Here I was, abandoned on the mountain side, above the clouds, miles 
and days from civilization, and within almost speaking distance of a legion of devils; if the Indians, 
who seemed acquainted with them, spoke truly. We think quickly in such emergencies. I shook 
myself together, decided to make the best of it, at all events to make a closer inspection of the 
creatures. 
"The devils if such they were, though apparently partaking in the excitement, showed more 
sense in their movements. Their attention had evidently been directed to our party. They were 
standing upright and I counted thirteen. They seemed to act under a leader, and stood in line a few 
paces in his rear. They watched me for a minute perhaps, after the Indians had vanished-the 
leader dropped upon his chest, the others followed and in a flash they disappeared, apparently into 
a cavity in the rock whereon they had been standing. I say they disappeared. They did so, and by 
5Shadrach, Mesach, and Abednego were cast into the fiery furnace and emerged unscathed (Dan. 3). 
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a movement difficult to describe. It was not the flirting of the rodent into his hole, or the lizard into 
his crevice or yet the way of a serpent upon a rock which Solomon was not wise enouoh to 
b 
comprehend.6 It was the combination of the three. All the certainty in it was that the progression 
was the result of the muscular action of the trunk and not of the extremities, the gliding of the 
serpent, and not the walking of biped or quadruped-the posterior part of the body was the last to 
disappear. 
"I went down the mountain to the camp of the last night. I wanted to know whether the guides 
had carried away the provisions. I wanted opportunity for reflection. Having reached the camp 1 
found the guides had not even halted there. Water, provisions, blankets, the whole outfit was 
undisturbed. I was in no danger from starvation-! had arms for defence, food to eat and water to 
drink but I was alone. 12000 feet above the sea level, with devils only for company. Far down the 
mountain side in the last beams of the declining sun I caught a glimpse of the deserters, as much 
in a hurry as when they started and I smiled as they disappeared within the snow-belt, and I 
distinguished above the noise of the volcano, the well known scream Diablos and Volcan. 
'Mer all the excitement that night I slept the dreamless sleep of the man who knows how to 
prize and preserve, that greatest of all gifts of a beneficent Creator, his own body. With the first 
gold of the coming dawn I awoke, my nerves quiet, strength restored and mind clear. Then it was 
I resolved while the water and provisions lasted, I would stay there until I had studied the nature 
of the creatures or at least had made their closer acquaintance. 
'~ my plans involve taking you to this region, your introduction to and possibly a considerable 
stay with this new and interesting race, I may omit many of the details and sum up the events of the 
following days. Climbing to the spot where we halted the day before and whence the lava outlet was 
visible, I saw to my delight that one of the creatures was in sight. He was apparently on the watch, 
for I had no sooner halted than there appeared in the same instantaneous manner as yesterday, the 
remaining twelve. They formed in a line to which the sentinel retired and from which the leader 
came forward. 
"Their actions began to look very human. They as well as myself were less excited than on the 
previous day, and both parties were apparently disposed to a closer acquaintance. They were of 
different heights, from four feet to five feet ten inches-the leader about five feet six. I suppose the 
actual space that separated us was over two miles. In our native region the form of a man but not 
~is limitation on Solomon's wisdom is noted in Prov. 30:18-19. 
. . . . . 
'• ·~~~ . 
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his features can be fairly made out at the distance of a mile. In the purity of an equatorial elevation 
more than two thirds of the distance is suppressed, but the dark form against a dark background 
made the view of these objects in distinctive details uncertain. 
"I seated myself without knowing why. The chief as I will now call him, did the same. 
arose-he followed my example- ! walked forward a few steps-he did the same: still advancing 
until I had counted ten steps-he advanced until I had counted ten of his steps. 
"Well I said to myself he has some human qualities anyway, he is imitative, curious, he can 
count ten, and snake or saurian, he can walk on his two legs. I stooped and picked up a club which 
an Indian had cast away in his flight- he countered by picking up a stone-1 dropped the club and 
he tossed the stone away. After several experiments in deportment and friendly approaches we came 
within a stone's cast of each other. I drew a card and pencil instead of a revolver .and made a rapid 
sketch of the creature. We separated with the same formalities-that night I finished the sketch, 
and here (handing him a card) is the portrait of the Head devil of the volcano!" 
It was a realistic striking almost speaking sketch. There was no need of description, it was the 
creature itself instinct with life and activity. It was a nondescript. Nothing like it, nothing that much 
resembled it was ever described in any book, ever had an existence or was ever imagined. It was 
destitute of hair, naked of course. The body was perfectly cylindrical, larger in its anterior part, and 
was united by a massive round neck to the head, which was that of a saurian-the Megalichthys for 
example/ such as it might be imagined, if that of the primitive form had been shortened, 
compacted, humanized by the development of many successive generations. Mouth eyes ears there 
were none, nor the slightest vestige of either. What stood for the face , projected into a blunt nose-
shaped prominence in which were four circular apertures, evidently connected with respiration for 
its breathing which appeared to be difficult caused an extreme swelling and depression of the chest 
like that of a spent swimmer. The creature was encased in scale armor. The scales varied in size 
moved upon each other had a metallic lustre-four of the largest covered the four nostrils, and when 
these were closed the body appeared to be destitute of any opening. The four limbs were attached 
two at either extremity of and on each side of the body. Each terminated in eight cylindrical finge rs 
or extremities, of uniform diameter and length; in pairs opposite each other. The limbs were used 
for arms or legs indifferently. The limbs and body had a flexibility of motion which indicated the 
7Megalichthys is an extinct genus of fish, some of great size. 
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absence of any skeleton or rigid framework. Its color was uniformly dark-almost black. It was not 
a creature of flesh and blood. Steel-springs bound together in bundles to form the limbs and body, 
with the flexibility of rubber was apparently more like its substance. For further description the 
portrait here reproduced will speak for itself.8 
There was a long silence while Chambers minutely examined the picture. It was broken by his 
exclamation,-
" Impossible, David. There must be some error here! You describe an animal that could hear, 
see and imitate-You have drawn one that is eyeless, earless, not even provided with a mouth. Such 
a creature cannot exist. It would oppose the very laws of life. How can life exist unless it is fed, its 
wants supplied?" 
"I am not accounting for anything now. We know that there are in some animal species what 
are called senses, which influence them in the same manner, under like conditions as our own about 
which Science knows nothing. Your objection is one about which at present I have nothing to say. 
We may study the subject and solve its problems together. How do you know that the conditions 
of what we call life are the same within as on the outside of our planet? They may be reversed. 
That this creature existed I know, that it was very much alive I had satisfactory evidence." 
"Pray go on with the story. It is becoming as interesting as a novel." 
"Do not mention novels. Nature has within her bosom wonders to the sublimity of which 
human imagination cannot rise. Man has been endowed with imagination, not that he might waste 
it in making love and fish stories, but to raise his thoughts from the sticks and straws of common 
life, and lead him to search after the real and the true. Her wonders are the only great mysteries . 
"But a truce to philosophy. To return to the creature. On our first real interview as I have said 
we separated by the same imitative movements which brought us together, he, she or it, invariably 
waiting for me to take the initiative. We receded by gradual stages. Having joined his fellows a kind 
of pantomime was acted which I can only describe by the rather indelicate remark, that they rubbed 
their noses together. Instead of disappearing as before, they remained standing until I had passed 
down the mountain. If they had possessed eyes I would have said they were watching me. 
8No depiction appears in the manuscript. 
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'1\rnbition has been the ruin of travellers, as well as of statesmen and great commanders. Mine 
now took the shape of making one of these creatures my prisoner and of introducing him to the 
world of science and menagerie. Who would not have had the same ambition? The animal though 
voiceless would have made a noise in the world-he would almost contradict the statement of the 
Preacher, that there is no new thing under the sun! 9 He would make his captor famous as well as 
himself-he would become the fashion-the rage-he would draw. I would tame him. I would walk 
Fifth Avenue in company with Durotherium Herschellii, without a muzzle upon his intellectual nose. 
"The project had its drawbacks. I was suspicious of the creature's strength. He was in all 
respects slighter than myself, I was an athlete, able as I thought to cope with any animal of my 
weight if he did not bite nor scratch. Still there was a wiriness, a flexibility about every motion of 
my new acquaintance, which I knew well showed muscular power, under ready command. I was 
thrown upon my own resources; alone upon the mountain, beyond the reach of assistance, if anything 
unlucky happened. The creature had reinforcements above ground within call, if he could utter it, 
with a reserve below, of unknown numbers. 
"So I resolved to be very cautious, to use cunning, wiliness, deception, treachery and all the 
science of an elevated civilization against the main strength of this unenlightened, senseless brute. 
I would cunningly toll him away from his reinforcements, out of their sight, as I called it. I would 
induce him to lay down_:__! would allay all his suspicions if he had any, and when I had him at my 
mercy, I would pounce upon him as the striped monarch of the jungles leaps upon the sleeping 
faun-I would bind him with hempen cords, I would throw him carelessly across my shoulder, 
descend the mountain, enter the Broadway of Quito, find my way to the Express office, where I 
would demand a receipt for shipment to the Superintendent of the Central Park, care of Reiche 
Bros. New York City, U.S.A. 10 of the first known and captured Diablo del Volcan. 
" It was a grand conception, carefully worked out. But you know 'the best laid plans of mice and 
men' etc. 
11 Part first was carried out strictly according to the programme. Everything went all right 
until I bounded upon him! " 
9Eccles. 1:8. 
10
Reiche Brothers: Charles Reiche & Brother were well known animal dealers and importers, with 
quarters at 95 Park Row, New York City. 
11
"The best-laid schemes of mice and men I Gang aft a-gley" (Robert Burns "To a Mouse" 11.39-40 
[1786]). ' ' 
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"And what then? " 
"Wait and you shall hear. I must mention preliminaries. Every morning I found him in the 
same place with the same companions. Five days in succession, like two great princes of Japan, by 
measured, stately, mutual advances we approached each other, had our meeting and retired with the 
same formalities, I to descend to my camp, he to rejoin and rub the noses of his fellows. If I sat he 
would do the same, if I lay upon my chest side or back he followed my example. He did not exhibit 
the slightest fear, in fact it would have been difficult to express any emotion in that eyeless scale 
armored face. But I had not yet succeeded in touching him. If my hand approached any part of his 
body it retreated as if repelled by some electric force . In that way before the point of my index 
finger his whole body would move itself away without the slightest apparent muscular action. This 
was curious, it did not occur to me that it was significant. 
"On the sixth morning I was all ready to make the capture. I converted myself into a walking 
arsenal. Two revolvers and a Bowie in my belt, a Winchester slung over my shoulder, the Indian 
club with the jagged mass of quartz, corded into its larger end in my hand. Not that I anticipated 
using these weapons in the capture but to resist attack if a party of his race should set upon me. 
Oh! I was very shrewd. The educated intellect of the nineteenth century was to be brought to bear 
upon brutal force of unknown quantity! 
"In short we were again in company. The strange, uncanny creature lay upon the rock by my 
side, within reach of my extended arm. Notwithstanding his lack of sense or senses, he seemed to 
take note of my slightest movement. I fancied that he had become aware of my intended treachery 
and was unusually wary. He appeared to act with an intelligence of which I can only say that it was 
certainly superhuman. The view of his companions who were stretched like so many lizards sunning 
themselves on the lava was as I supposed cut off by projecting masses of rock as well as the blankets 
in the shadow of which we lay. 
"With the cords grasped in my right hand, and a strong tendency in my heart to rise into my 
throat with the bound of a (well I had better say of a clown in a circus) I threw myself upon him. 
Just as I had intended I clasped my arms around his chest and arms and was proceeding to pin him 
to the ground and tie his limbs-when there was a slight apparent spasm, a kind of flirting 
movement beneath which raised me like a charge of dynamite. I fell upon my feet however, and the 
creature was standing erect before me. 
"'You are in for it now, David' I thought. 'You have no choice, you must win this fight or this 
is your last appearance on any stage, probably. Now for that back hug under which the mighty 
68 L. E. CHITTENDEN 
Japanese wrestler of Prince Komatsu12 went down. If that will not save you, your betting chances 
are not worth a half per cent.' Again, this time standing, I threw myself against him with the spring 
of a panther, wound my arms around his body, and put all my strength into one supreme effort to 
overthrow him with the back-hug! I might with equal effect have thrown myself against the cone 
of Cotopaxi! 
" I cannot give a very satisfactory account of what occurred in the next half minute. There was 
a good deal of it, and it principally happened to me. I remember that an expression of curious 
enquiry appeared to flash over that rough metallic face as if the creature thought, 'What is this 
animal after, anyway?' It extended its arm towards me, there was a snap and I fancied a spark 
passed from his fingers in my direction. I experienced a chill, a very slight one, a rod of steel 
seemed to wind around my chest and to be tightening by a thumbscrew, and .then I knew that 
something of which I was a part was going up the mountain, very fast, and in close proximity with 
the rough lava pavement. 
'"Well, David Herschel,' I thought. 'Of all the consummate fools within two continents and four 
kingdoms, you are just the Mikado. 13 You are elected, without a contest, no danger of your being 
counted out. You can boss Saint Anthony, Chrysostom, and all the saints before conversion. They 
knew enough to secure a long spoon when they went to sup with a certain individual 14 and you, an 
original cow-boy from a Kansas ranch, thought you were cunning enough to trap him-and tie him 
up with cotton strings! You remind me of a certain general who was set to watch a Confederate 
leader. 'Have they got Mosby?' he exclaimed as he was suddenly roused from sleep. "No! but 
Mosby has got you!" was the answer. 15 This time the devil has got you, sure! You are a fine 
12Komatsu Tatewaki (1835-1870) was an upper samurai of Satsuma (southern Kyushu). He was an activist 
in the overthrow of the shogunate in 1868, but who his wrestler was I have as yet been unable to discover. 
13This is probably a reference not to Japanese reality but to the titular, but dim, character in Gilbert and 
Sullivan's highly popular operetta of 1885. 
14Herschel's reference alludes to a variety of hagiographic incidents of meeting with and being tempted 
by the Devil. St. Anthony (ca. 250-356), a hermit of Upper Egypt, had an encounter made famous in art and 
literature. St. John Chrysostom (347-407?) was bishop of Constantinople. The reference leads to the proverb 
"He needs a long spoon who would sup with the Devil." 
15The Rangers, or partisans of the Confederate lieutenant, John Singleton Mosby, were one of the most 
~ctive and ~ffective cavalry irre~l~r~ in the Civil War. On the night of March 8, 1863, they entered the Union 
hnes at Fairfax Courthouse, VIrginia, and captured, as described, Brig. Gen. Edwin Stoughton (of Bellows 
Falls, Vermont)-much to his chagrin. 
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specimen-You, a discoverer in the secret arcana of Nature!-a contributor to science-the donor 
of a new species, unknown to Barnum, to the Central Park-the tamer and proprietor of 
Durotherium Herschelli! Bah! 
"'Well you are not the first who went after wool and came back shorn. Instead of being the 
scientific celebrity of the tail of the century, you have not cow-boy or horse sense enough to be 
trusted out after night-fall. Why couldn't you obey the gospel and avoid foolish questions? Instead 
of trying to keep out of the way, you must run right into the arms of that old serpent, which is the 
creature that has got you, and is bound straight for the underside of that volcano, his fami ly 
residence and fireside. If he has got a tongue and it can be untied you will probably hear him asking 
Madame and the little ones whether his game shall be served up for lunch-whether they would 
prefer you roasted boiled or fricasseed?16 Either way you will be devilled Herschel! " 
"A strange farrago this you will say, to be passing through the mind of a man who is being 
borne at a hot pace to his death. But nature provides wonderful compensations. I remembered that 
a man in the jaws of a lion trotting into a jungle, instead of being fi lled with terror was in a 
comfortable and happy state of mind. Such had been my own experience in that African valley 
where but for your cool aim and quick trigger we should have finally parted company. Surely, I 
ought to enjoy myself now. I was in the embrace of the very fellow who goes roaring up and down 
the earth, and there was no Chambers to break up his hunt for game. Well, if this is a chestnut it 
is an old one. Wrestle with the devil's back-hold, and expect to throw him- If it was another fellow 
I would say, Served him right! 
"I knew that I was being carried towards the platform nearest the exit of the lava stream, that 
my head and chest were raised above while my feet dragged over the rough surface-that impulse 
seemed to be self-acting which was not the result of any movement of the creature's limbs, nor was 
it a crawling sensation, but a spontaneous forward motion. I ought to feel the increased heat, I 
thought, instead of which I was growing cooler. Then I knew we were in company, then that I was 
in a hole, that ought to be a hot one, moving head fi rst down down, down, and then I remembered 
no more. 
"When consciousness began to return, I was laying on my back, looking upwards . A soft, 
reddish light pervaded the place. Overhead was a lofty arch or vault of some transparent substance 
16Herschel may here be echoing Jonathan Swift's "A Modest Proposal," in which Irish children can be 
served "Stewed, Roasted, Baked, or Boiled [or] in a Fricasie . . . . " 
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like glass. I sat upright. The walls of the room itself where its limits could be perceived, seemed 
to be formed of the same translucent material, though on one side it seemed to be dark, while the 
opposite, appeared to be flooded with light from some fluid in great agitation. Then I thought there 
was something that I ought to recall. What could it be? Then, I attempted to feel- to touch the 
floor or place where I lay. I extended my hand, made the motion which ought to have drawn my 
fingers across it-There was no response to my touch, my fingers might as well have been wooden 
or iron. I endeavored to pinch myself, I could see that the flesh did not yield-and then I knew that 
I had no longer the sensation of feeling! My muscles and limbs continued to respond to my will ; 
I sat upright; arose and stood upon my feet. I looked at them, they were naked, black. My eyes 
slowly ran up my body-that too was naked, black. I felt of it, it was not flesh-it was hard, but 
pliant and flexible . I saw myself reflected from the dark side of the place. I was .hairless. Around 
me, sitting, some standing, others stretched at full length on the floor, were the companions of my 
captor. 
"There was an explosion, dull, heavy far beneath us such as I never heard or felt before. The 
floor, walls and roof were flexed as if they had been of paper, and were about to enclose and crush 
us. As quiet returned I glanced through the side whence the flood of light seemed to enter the 
place. We were upon a higher level which overlooked a boundless ocean of some golden reddish 
fluid in violent agitation, not by regular waves but by cones or mounds, constantly rising being tossed 
apart and then subsiding to a common level. Gorgeous tints, silvery white, intensest red, violet and 
golden danced upon the surface, interchanging, commingling, chasing each other like waves of the 
auroral light under a polar midnight sky, then disappearing and again flashing into view, brighter and 
more intense than before. The medium through which they came neither deflected nor interrupted 
the rays of light. It was like looking out through an open window. Now a great area with all its 
irregularities began to swell and rise out of the golden level. Higher and higher it ascended, flashes 
of intensest color gleaming upon its sides until it took the form of a cone, greater than any pyramid 
on earth, growing smaller in diameter, whiter, more silvery, in its exterior as if its mission was to 
pierce the sky. Its top was stationary for an instant then it burst falling outward as it separated in 
curves, like the petals of a giant lily-then its contents appeared to be driven apart into minute drops 
which fell into the golden sea below in showers of emerald silver, diamond, sapphire rain. 
"I was very soon to be made conscious that I was no longer my own master: that my limbs were 
no longer controlled by my own will. I was not permitted a very full view of the glorious vision. My 
captor extended his arm pointed to a distant corner of the room, cavity or apartment, toward which 
LAS DIABLOS DEL VOLCAN 71 
I moved without thought of resistance or objection. My will had entered his index finger, one of the 
eight terminations of his hand. When it was his pleasure, I looked downwards. We stood beside 
an opening in the floor of the cavity. It was the entrance to a broad, irregular fathomless well , the 
walls of which were silver. 
"It is useless for me to attempt to describe it. There are effects which cannot be painted with 
colors or words, the glory of which human imagination cannot conceive. I will not attempt the 
impossible. 
"It appeared to be tunnel shaped, almost coming to a point at the top, the walls receding with 
the descent into an infinite distance which like the lower portion was limited by the vision with a 
conviction, that below and outward it was practically limitless. Masses of white silvery light perfectly 
transparent appeared to be constantly rising in rolling volumes, upward from below. Sharp gleams 
darted from the sides, from points where diamonds and colored gems seemed fastened which 
crossing each other in every direction would have confused the picture, had they not been ineffably 
pure. From the sides, somewhat irregular and broken, lateral openings flooded with light of varied 
colors indicated paths in every direction. In the brief glance only which I was permitted to give, I 
detected what seemed a winding path leading to unknown depths along which dark objects were 
ascending and descending. Even as I looked one of these wound around the irregular circle, over 
and under the side openings, gradually increasing in size until I saw it was one of the creatures 
coming upwards with that sinuous semi-saurian, prone, and graceful movement to which I have 
adverted. You know it well. You have seen the lizards of the tropics darting across rocks, and 
around the rough trunk of the palm. How quick and flash like it is-you have seen the python and 
other great serpents moving swiftly along a rock without any discernable muscular exertion. 
Combine the two movements and you will have that by which this creature ascended from below. 
If I tell you that he ran up a perpendicular wall, or along the inferior side of its projections, in 
apparent contradiction of the laws of gravitation you must try and believe me. He emerged from 
the opening, touched noses with my captor retired among his companions where he repeated with 
each the same peculiar and apparently conversational exercise. 
'~gain I was motioned away. Apparently my captor, now my master did not intend to permit 
me to make any extended study of his domains, of their details or the highways by which his upper 
and lower premises communicated with each other. 
"I remember that I was making a desperate mental effort to photograph the picture of my 
surroundings upon my memory-the glass house in which I then was; the stairway leading below 
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flooded by a sea of light, in comparison with the points of which the electric lamp would have paled 
its ineffectual rays-the sea of molten silver, shaded with gold and gemmed with all conceivable 
stones, which it overlooked-the shock, the convulsion of the distant explosion, the roar like that 
of rushing waters which I knew was the ebullition of the volcano-the creatures voiceless, eyeless, 
destitute of senses that could see so well and communicate so intelligently! 
' 
''l\nother thought struggled into life in my benumbed and inactive brain. In that short space 
when I was left to myself I noticed that the respiration of the creatures was easy and natural while 
my own was laboured and excited, and my chest heaved as theirs had in the open air. What was this 
new fluid we were inhaling-how could I test it to know if it was air or a gas and if a subterranean 
vapor what were its qualities? 
'~ desperate, ineffectual effort to think who, what and where I was-to comprehend how it 
could be that I could see, hear, move be acted upon, and not feel was interrupted by a consciousness 
that an order had been given which I must obey. I was suddenly lifted from my feet, thrown upon 
my chest, I was borne upward and very rapidly over rough surfaces which inflicted no pain, when so 
far as I know I suddenly ceased to be. When I again came to life and consciousness I was laying on 
one blanket, covered by another, in the shelter of a third in the spot where I had made the 
experiment of catching and binding-call it by what name you please! Above me was Cotopaxi with 
its dull explosions its thunderous roar, still firing its charges of grape and canister towards the sky. 
Above and around me was the solitude of the desert without trace or vestige of life. I was alone 
upon that mountain side. The stars were shining above me out of the midnight sky." 
"You had been sleeping upon volcanic rock, a hard bed even for a traveller. You had made 
your supper of half cooked frijoles and jerked beef, the latter tough as rubber, both indigestible. 
You had been drinking pulque of the last vintage, unrectified, the true aguadiente, 17 not a healthy 
beverage except for the stomach of a Spaniard well tanned by its habitual use. It is not strange that 
you dreamed of the devil-of many devils!" 
With perfect deliberation Herschel reached to a shelf from which he took a leathern bag which 
the westerner would call a grip-sack. He opened it, took out a package from which he removed the 
covering and handed to Chambers what seemed to be a large fragment of some transparent 
substance. "What do you call that?" He asked. 
17The liquid is properly aguardiente (fiery water) : brandy. 
LAS DIABLOS DEL VOLCAN 
73 
The listless, blase, rather bored expression which the face of Chambers had begun to assume 
under Herschel's story passed away in an instant as his eye fell upon the fragment. It was succeeded 
by a look of anxious almost fierce curiosity. He eyed it as if he would pierce it with a look- he held 
it towards the light- he tried to scratch it with the solitaire ring that blazed upon his third finger. 
It left no mark. 
"By Heaven it is pure carbon! " He broke out. '~diamond of pounds weight, not carats. Why 
David you could buy the Stock Exchange! You are a millionaire! Where on earth or under it did 
you make this lucky find?" 
"You are mistaken, Robert," said Herschel. "It is not a diamond. It is only rock-crystal-the 
purest, most colorless piece of quartz ever seen. It is the material of the walls, the vault, the 
stairway I have been describing to you. It is Exhibit A, the palpable evidence of my subterranean 
journey-the proof, the absolute proof, that I have not been giving you an account of a nightmare 
or a dream! " 
"Give me its connection with your experience," said Chambers. "I promise you I will never 
question your word again." 
"We are very near the end of the story," said Herschel. '~I lay in the shadow of the blanket, 
the stars even cast their shadows under that sky, and tried to recall the events of what I supposed 
was yesterday; it was a long time before they took any definite form in the mist of forgetfulness that 
appeared to enshroud them. The very last thing I could remember was that as I was thrown upon 
my chest, I grasped what I then thought was a projection of the wall to prevent my fall ing. I 
remembered that it appeared to be detached that it gave way. Involuntarily I repeated the muscular 
effort to grasp the projection. My right hand attempted to close. There was something in it. I 
raised it to my eyes-it was that fragment of rock crystal. 
"You have experienced the effect of a fact, an event, a substance in setting the memory in 
motion. A name or a letter will recall a chapter of life, long completely forgotten. So it was within 
this fragment. In a moment it recalled all and more than I have related to you. 
"I arose. Fortunately, I had a change of clothing sufficient to cover my nakedness . How much 
time had passed I did not know. It might be years, for my joints were as stiff as those of Rip Van 
Winkle after his long sleep on the Dunderberg Mountain. I had lost my prisoner and I had no 
thought of trying to capture him again. But I would try to see him once more, at all events I would 
verify the surroundings of my recent experience. After a solid breakfast I ascended to the level rock 
whence I could see the source of the lava river. There was the smooth dark roof but it was vacant. 
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No living, moving thing was visible outside the cave. Within, the terrible forces were as active as 
before. 
"I made an effort to ascend by the general direction over which I had been so swiftly carried 
as I supposed the day before. It was the roughest, most discouraging climb I had ever attempted. 
As I slowly made my way a few hundred paces upwards, I found the heat from the volcano 
increasing to such an intensity that its endurance became impossible. To go higher was to go to my 
death, although I knew I had once been to the very source of the lava stream. I had no alternative. 
I turned and took my way slowly down the mountain. I reached the snow-belt only to find that the 
Indians had taken the animals with them. It was four days before I reached the foot of the 
mountain and encountered you. Six days of my absence I could never account for. This evening and 
for the first time I have told the story of my experience with Las Diablos del Volcan ." 
" I have heard enough, for once" said Chambers. "I know what is in your mind without another 
word. Let me think of what you have related before you develop your project!" 
Again the two friends separated. 
A discussion concerning air and heat 
f there is a highway or a path to the central fires of Earth, there are probably two 
serious inconveniences connected with travel over it. There will be no air to breathe 
and the heat will speedily reduce the traveller to his original gaseous condition. To 
make the journey with comfort, then he must be able to dispense with air, and his 
body must be rendered impervious to heat. Is this possible? 
"Theoretically it is not impossible. We must expect our JOUrney to be tentative and 
experimental. The region is pervaded [by] electricity-so much we know. Yet how contemptible 
our knowledge seems of this greatest of the elements. Is it a solid, a fluid or a combination? Is it 
substance or only a quality? How is it generated, out of what is it made? Above all what is its 
office, its great office in the wise economy of that Creation which has a use for everything-which 
has no waste material! Science cannot answer. She will tell us that it is a mighty force, that it is the 
most brilliant light, and the intensest heat known, all which means that we know some of its 
manifestations. That it attracts and repels we think we know. When our knowledge is summed up, 
is there any one thing of which we know so little? Yet its office must be as important as that of 
oxygen, calorie, or any thing you can name in the realm of nature? 1 
"If we should find that at a certain depth, the same thing as saying at a certain pressure, 
electricity completely repels heat from the human body, that it pervades the body and renders it 
insensible to heat, would that effect be any more extraordinary than many it is known to produce? 
It has annihilated time and distance. Give it a hair to travel upon and it encircles the earth with 
your message with the speed of thought. I think I have experienced its effect as a repulsion of 
heat.2 Is one effect more incredible than the other? May we not find a region where it is master? 
Where it surrounds the human body with a shield that heat cannot penetrate? 
1This apostrophe to electricity parallels and expands that in "The Discussion," q.v. 
2
"1 think ... of heat." Herschel is probably thinking, if there is a specific reference, of his experience with 
the fire-creatures in "Las Diablos del Volcan." 
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"Then there is the oxygenation of the blood. We have acquired the habit of breathing 20 to 30 
times a minute, and a very bad habit it is too, though it has become congenital, inherited from a long 
line of ancestors of like bad habits. The quantity of oxygen actually consumed by the blood is very 
small. To get it we run the contents of a large room with its myriad impurities through our lungs 
every few hours. This is all useless, an unnecessary waste of force, of material. Three ways of 
economizing of saving our breath are obvious. We may enlarge the air chambers of our lungs, we 
may retain the air until its oxygen is all absorbed instead of expelling a large proportion of it, we 
may compress the material breathed, and carry it about with us, like a lunch to a picnic; in a 
gripsack. Let us see! 
"The girth of the average non-laboring man is six inches more around the waist than around the 
chest. It should be- inches less! 3 The athlete may increase the girth of his chest anoth-
er- inches so there is no difficulty in enlarging the vital air chamber. The average man takes 
about - respirations each minute. Try now and hold your breath! You will be able to do it for 
about twenty five seconds only, yet by a week's practice I have held it without suffering a minute and 
three quarters. I have seen a pearl diver, a boy of fourteen stay under water five and a half minutes. 
How much longer he could train himself to do so, I do not know. Then under a certain pressure 
any gas can be reduced to a liquid form. Oxygen might be compressed and bottled like Bass's Ale 
or ginger pop. A bottle of it might last a man for a day or for a week! Why not? 
''Again. We know of nothing--of no property or quality more universal, which so pervades the 
Earth as electricity. Show me if you can by any logical application of physical laws, why any given 
section of the earth mass may not itself be so electrified negatively as to be rendered impervious to 
and unaffected by heat? You inhale a few breaths of chloroform or sulphuric ether, and your body 
is insensible to pain. The surgeon may carve you into pieces while you smoke the pipe of peace and 
comfort. Is that any more incomprehensible than that the body should be made insensible to heat, 
that heat should be enclosed in fixed boundaries which it cannot pass? 
"What is the moral to this lecture? It is obvious. We have by proper treatment as we think 
brought our bodies into a condition of proximate health-prepared them to encounter the forces of 
nature with natural results. Heat, cold, or electricity when they enter it will find no unclean holes 
and corners, no dens where the unbuilders multiply, swarm and perform their appointed work. We 
are comparatively fitted to endure and thrive where the average man would wither and perish. The 
3The lacunae are in the manuscript ; probably exact figures were to be looked up and filled in later. 
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force that moves the machinery of Nature, comes from within. The law which points to the source 
of your vital forces within your body is universal-it points to the interior of the globe as the seat 
of all terrestrial forces. If we can find the open passage which one of these forces has made to the 
exterior, let us enter it, follow it as far as we can: without hesitation, without fear as true men 
should-follow it, I say to the very centre if we do not encounter obstructions which are insurmount-
able!" 
"We had passed the question of retreat when we stepped on board the steamer in our home 
port," said Chambers. "Yet such discussions as the present are sensibly instructive. We must have 
two similar habits of thought for you have given expression to the identical ideas which have taken 
shape in my own mind. You suggested the expedition. I am content that you should be its 
commissary, as well as its Managing Director. Do you anticipate any considerable delay on the 
mountain, or shall we find and enter our opening without delay?" 
"We will imitate Nature, and take no note of time" answered Herschel. "Still I anticipate that 
we may spend some days, weeks perhaps, before we go down below. It may be useful for 
preparation if we find the opening without difficulty." 
"That point then will influence the commissariat, though I suppose we will travel in light 
marching order, with as small a baggage train as possible!" 
"Counting on an absence of ninety days, the carriage of our instruments, and means of shelter 
from the sun, our train will consist of two mules and one Indian," said Herschel. "I have labored 
to dispense with the extra mule, but as yet I do not see how it is to be done!" 
"It is not a formidable train as it is," remarked Chambers, "not quite in proportion to those fifty 
waggons each drawn by four bay horses, which on a summer's day in 1863, we saw winding from 14th 
Street onto Pennsylvania Avenue on the second entry of our army into Virginia: each inscribed in 
large gilt letters 'Head Quarters Baggage Army of the Potomac.'4 But if we are to continue to live 
by eating and drinking, I don't quite see how you are to manage it, not even with what you call the 
extra mule." 
"Without the slightest difficulty," responded Herschel. "The value of the wheat berry as a 
nutrient you know. Men like ourselves whose digestive organs have not been swollen by surfeiting 
4Army of the Potomac: Gen. Joseph Hooker started north from near Washington, D.C., ':ith the Ar~y 
of the Potomac in late June 1863. His movement was in response to Robert E. Lee's northward mcurs1on w1th 
the Army of Northern Virginia. Hooker was replaced in command by Gen. George Meade on June 28. The 
collision of the two armies was the Battle of Gettysburg, July 1-4, 1863, which, some have said, marked the 
high tide of Confederate power. Chittenden was in Washington during most of the Civil War. 
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beyond their normal size, require only six ounces of wheat per day to keep us in condition. I hope 
within a few days after passing the snow line we shall dispense with water altogether, except that 
absorbed through the pores of the skin. This will depend in some measure on the dryness of the 
atmosphere and the rapidity with which our bodies become adapted to the snow conditions. Our 
clothing we will dispense with entirely!" 
"Yes. I see. You are probably correct," said Campbell.5 "Now that it occurs to me, did I ever 
inform you of the results of my investigations into the subject of subsistence? How it has controlled 
the fate of armies-the destiny of nations?" 
"No. My experience has been practical-it is founded on experiments made upon my own body. 
There is no natural human food better adapted to the support of human life than the wheat berry. 
If it is properly masticated, six ounces is all the daily bread I need. We have time before us. Pray 
give me the results of your investigation?" 
"You remember the marches and the fighting of Stonewall Jackson's men in 1862. They were 
extraordinary, as all the military authorities declared. Forty miles a day over the dusty roads of 
Virginia under the hot summer's sun was not unusual-then without an hour's rest they would 
plunge into battle with twice their number ending a day's fight with the fierce and usually irresistible 
rebel charge, with the fiercer rebel yell! Our northern army with its splendid commissariat, well fed 
and well sheltered, performed no such military service. It could not pursue the rebels routed at 
Antietam because some ofthe regiments had holes in their shoes. It was seldom that Jackson's men 
wore any shoes at all-6 
'Mer the battle of Antietam, I determined to know upon what meat it was that these 
Confederate Caesars fed-I had abundant means. Four thousand of them were in their last sleep 
5Chittenden uses this alternate name for Chambers several times in the rather fragmentary manuscript, 
"The Discussion." This is the only time he uses it in the other six. 
~e marches that Thomas J. "Stonewall" Jackson's men were inspired to make were historic indeed-
just before Second Manassas in late August 1862, they covered fifty-four miles in two days. But his troops 
were really beyond their capacity by the time of the bloody Battle of Antietam (September 16-17, 1862, at 
Sharpsburg, Maryland, near Antietam Creek). As for shoelessness and rations of corn, the Confederate forces 
were here, as nearly everywhere, far worse equipped and provisioned than the Union forces. In Landscape 
Turned Red (New York: Popular Library, 1985), Stephen W Sears notes that in many cases "Federals who 
fe_ll behind _the Confederate l_ines h~d b~en stripped of their shoes by needy rebels" (348). Robert E. Lee 
withdrew his army from Antietam m fa1r order after the battle, and the failure to pursue was due less to 
equipment problems in the Union Army than to the timidity and indecisiveness of its commander, Gen. 
George McClellan, who could at that moment have destroyed Lee: Sears writes that McClellan "remained 
in character, so fearful of losing that he would not risk winning" (335). 
A DISCUSSION CONCERNING AIR AND HEAT 79 
on the green fields and among the yellow corn of Maryland. They fell as they had marched with 
their clothing arms and provisions upon them. I opened their havresacks-dozens of them. They 
contained white southern corn cracked like the coarse hominy of commerce. Not a particle besides. 
Their courage their endurance their physical energy was all founded upon corn! " 
''And white corn at that," said Herschel, "not by any means so nutritious, I suppose as maiz , 
its Indian congener?" 
"There you are in error. In nitrates and phosphorus, the material of muscle bone and brain 
power, it is- per cent richer than maize. The latter contains more carbohydrates, and it is better 
if you wish to fatten pigs and men. 
"But I have pursued the subject into history. The Greeks were unconquerable by the hordes 
of Xerxes while they preserved the simple diet of Leonidas and his men. It was eastern habits of 
luxury that conquered them. The Roman soldier borne in the country and fed on wheat grew to be 
the most powerful human animal ever grown. He swept over the civilized and a large part of the 
barbarous world on an expedition of unbroken conquest. Luxury effeminated his descendants and 
the Goths crushed them. While the disciples of Mahomet fed themselves and their camels and 
horses upon dates, they were as resistless as the Earthquake wave. Persian luxury stayed their career 
of conquest, and the Arab soldier became a woman in diet, a sheep in courage. The conquests of 
men over Nature and man, have been made upon the simplest diet, the greater number of them 
upon the wheat berry. These are but a few of many examples. But in your estimate of luggage I 
see no mention of the rifle and the revolver, of any weapon for offence or even defence." 
"We will have none of them" said Herschel. "Our expedition is not one of war or of conquest. 
We seek the secret places of the earth where men have never penetrated before. Our mission is in 
the interest of science not of physical empire. If we find beings there: creatures of intelligence we 
will overcome them not by force but by friendship . Like the Jesuit who has taken the vows of 
obedience, of poverty, and chastity, we will take neither scrip nor purse, not even the diluted dollar 
of our own Republic." 
"Where will you recruit the guard of the baggage train-in other words engage the mule driver? 
You spoke of an Indian. Would it not be wiser to employ an Ecuadorian of Castilian blood? 
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Especially as the expedition will be regarded by the 'unthinking public' as Carlyle calls them, 7 as 
rather Quixotic? He will be able to talk Spanish and may know the mountain equally well." 
"And very likely walk Spanish also-that is desert, run away at the first opportunity.8 No we 
will have an Indian, if possible Cuzco,9 who accompanied me on my last expedition. He is not devil-
proof by any means-None of them are, but he is faithful, and as fine an animal as you ever saw. 
I have sent in search, and hope he will turn up today. I look forward to the pleasure of exhibiting 
him to you." 
"Here comes the mayor-domo, perhaps he has news of him." 
The landlord who now approached the balcony overlooking the street on which we10 were 
sitting, with many genuflections, and contortions of the body, intended to be graceful, poured out 
a flood of words, which were no doubt good Spanish, but in which the travellers could only make 
out the word "Cuthco" the th pronounced with the Spanish lisp, inimitable by anyone not of the 
Latin race. Collecting from the entire display that the person sent for had been found and was ready 
to be produced, Herschel motioned his desire to give audience, the Landlord departed and in a few 
minutes returned with the veritable "Cuthco." 
Cuzco was about five feet eight inches in height and straight as the barrel of a rifle. He walked 
with the springing step, as if his feet which were naked spurned the stone floor and were treading 
on some elastic substance. Carelessly thrown over his shoulders but with a grace, which none but 
an Indian of the mountain country possesses, was his serape of the most brilliant colors, red 
predominating, the pride of the Indian's heart, and which he values more than his wife. A short skirt 
about the loins completed his costume, save a single red feather through his hair which was rather 
7Where these two words may occur in the many volumes of Thomas Carlyle (1795-1881) I have not yet 
learned, but the sentiment is typically Carlylean: in his discussion of Goethe in German Romance (1827), he 
wrote that "popular opinion is the greatest lie in the world." 
8
"Walk Spanish": The Dictionary of American Slang (New York: Crowell, 1975) cites the term from 1825 
and later, but as meaning to walk someone out by the collar and seat of the pants, as a bartender might an 
obstreperous patron (567). 
9Cuzco: the estimable guide gets his name from the Peruvian city in the Andes southeast of Lima, an 
ancient Incan capital. 
10
"We": The non-dialogue portion of the manuscript here slips into the first person for the first and only 
time. The narrator is presumably Chambers if the "we" is not mere inadvertence; note reversion to the third 
person with "the travellers" just below. The "we" in the final paragraph of this segment seems purely editorial. 
A DISCUSSION CONCERNING AIR AND HEAT 81 
coarse, and black of an intensity only surpassed by his eyes, which however had a mild and even 
affectionate expression. 
Herschel after a cordial recognition and greeting asked him to throw off his serape and he did 
so, disclosing a form which combined the beauty of Apollo with the strength of Hercules. It differed 
from any human figure the travellers had seen, and they had seen all races and conditions of men. 
It might be said that the cylinder and the cone were the models used in his construction. His body 
was perfectly round-but tapered regularly from the shoulders to a waist which might have suited 
a well formed woman. Thence it developed in graceful massive curves to the upper part of the 
thighs which were again cylindrical and tapered to the knee, beneath which a smaller cone ended 
at the ankle. Feet, rather large, but not unshapely terminated in toes broadly separated from each 
other, also perfectly cylindrical in shape. The arch formed by the lower side of the foot was high 
and regular. His arms were of the same cylindrical tapering pattern which was continued to the ends 
of his fingers . 
At rest, as we have said his body and limbs appeared to be perfectly round. There was a swelling 
below each hip, where the muscles of the leg were attached that was slightly uneven at the surface, 
and like appearances were noticeable on the upper part of his chest, and back. There were 
indications of great agility and activity, but not of great muscular power. His skin was a bronze, 




here was no necessity now, for appointments-the friends met daily. They were filled 
with the subject and its attraction became a force. 
"If there is a fluid ocean within the earth," began Campbell , 1 at their nex't 
meeting, in one of the private rooms of the club, "or if the crust encloses a great 
reservoir of fluid contents; the crater of the volcano, is the entrance to the shaft which communicates 
with it from the exterior. Still, if the fires were extinguished leaving an open, unobstructed passage 
leading to the central point of gravitation, I do not understand why Cordier's law/ why the rise of 
temperature with the descent does not effectually bar the way, at the point where the heat is too 
great for life! That point cannot be more than a couple of miles from the surface." 
"If the conditions of that pure creation of the imagination called life, were anywhere uniform, 
your proposition would be true," replied Herschel. "But they are not. No physical impossibility is 
involved in the assertion that within the Earth, there are oceans, continents, islands, rivers lakes and 
mountains with as rich a fauna and flora as our own. Possibly a course of perfectly logical reasoning 
from known facts, leads to that conclusion. Aye and that beings exist there which if not human, may 
hold as high a place in the scale of intelligence as our own race called men. I think I see my way 
clear to that conclusion." 
"Then, point it out to me. I am all attention." 
1
"Campbell": In this manuscript only (except for one instance in the middle of ''A discussion concerning 
air and heat") is the character elsewhere named Chambers called Campbell. Since in "The Nebular 
Hypothesis" Chambers calls attention to the significance of his name (he claims descent from Robert 
Chambers, author of Vestiges of . .. Creation), I am led to believe that the choice or change of name had 
significance for Chittenden; given that and the generalized nature of the discussion here, as well as 
incorporation of material from it in other segments, I am further led to believe that "The Discussion" is an 
early treatment of material more fully developed in the other more-or-less sequentially related writings. 
2Cordier's Law: Pierre-Louis-Antoine Cordier (1777-1861) was a French geologist. In his 1827 "Essai 
sur Ia temperature de l'interieur de Ia terre," he estimated that temperature would rise 1 o centigrade in every 
thirty or forty meters of depth as one proceeded into the earth and that its interior was fluid. 
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"What is the temperature demanded by life?" demanded Herschel. "Where are its limits, if it 
has any? The trout from the mountain brook put into the lake with a temperature of 60°, throws 
himself upon the shore and dies. Tropical seas burn the life out of the cetacean which revels in 
arctic waters where the air touching an exposed part of the human body, blisters it as if it touched 
white heated metal. How long would the Esquimaux survive in a Nevada mine, where at a 
temperature of 160°, the miner wields the pick and sledge without discomfort!" 
"Yes! and I know that men have plunged arm and hand into molten iron without injury," 
responded Chambers. "The mountebank blows fire from his mouth, and rolls a red hot bullet like 
a sweet morsel over his tongue. But there is supposed to be a trick comprised in these displays. 
Actual contact with the hot body is in some way prevented. There does however, seem to be rather 
a broad margin for possibilities. Ancient lore has its instances where men have walked upon red-hot 
ploughshares and through fiery furnaces without injury." 
"The temperature which the human body can be habituated to endure, is an unknown quantity," 
said Herschel. "That it is far above that commonly supposed is certain. But the true path of 
scientific investigation, I think, leads in a different direction. It may discover a change in the tissues, 
in the fluid respired, the food absorbed, in all the conditions of life. There is one visible, palpable 
thing in common various public use-we can make or develop it; convert it into force, light or heat, 
at will. But we know that it exists from the effects alone. What is it? Whence does it come and 
whither does it go? It is a force, but is it a fluid or a solid? Science has no answer. It contradicts 
physical laws supposed to be universal. Fifty years ago, to have asserted that man could bathe in 
molten iron, or breathe carbonic acid gas without injury would not have seemed an iota more 
impossible than to say that he could converse with his friend across oceans a thousand miles broad! 
It is scarcely a generation since electricity was first discovered.3 How many other equally powerful 
elements or gases are there of which we know nothing? What is their office in the economy of 
creation? Fill the veins of the dead with a liquid and the body becomes practically imperishable. 
Who shall say that if we knew how, we might not habituate our living bodies so that they would not 
suffer from contact with molten metals, from inhaling the hot vapors of volcanic fires?" 
3'~ generation since electricity was discovered": Herschel misspeaks here, since electricity was known to 
the ancients and to Benjamin Franklin in the eighteenth century, among others. Perhaps he means it has been 
"scarcely a generation" since it was usefully harnessed, even though Samuel F. B. Morse's telegraph dates from 
1844. 
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"'Cui bono?' David. Mighty mysteries are concealed in the bosom of Nature, we know. How 
are they to be explored? How discovered?" 
"Your questions answer themselves, Robert," he responded. "If there was an unknown region 
on the surface of this globe, you and I would explore it together. We would start at once. Whether 
its climate were warmer or colder than our own, whether it could be reached by steamer or by sail, 
we would scarcely stop to enquire. Obstacles would be invitations for us. Within the earth there 
is an undiscovered country, an unknown region-What promise it holds out to the explorer! It is 
the storehouse of gold and silver and all metallic and mineral wealth! It is the engine room of the 
machinery that revolves the globe, that brings seedtime and harvest and the returning seasons! It 
is the repository of the mighty forces of the volcano and of the earthquake! the theatre of 
exhibitions grander than seer ever predicted or poet ever sung! Beings may exist there not any lower 
than the angels! There is a road that leads to it. Shall we not follow it at least as far as possible? 
Come and let us travel it together!" 
"That, Herschel, I have already promised," said Campbell "and you know me too well to 
suppose that I would recede from a promise once made. Nor do I fear the dangers of the 
enterprise-But, ought we not first to prepare ourselves by acquiring all the knowledge there is-all 
that history as well as science can tell of the facts, the phenomena, the origin and the action of great 
terrestrial forces? You may have studied the whole subject, I have not! Is it not better that we first 
go to the books?" 
"No, that would be a loss of time" responded Herschel. "The equatorial mountains of 
Guatemala are our destination. The spirits of the volcano must be our hosts. A long sea voyage is 
before us, and a considerable journey by land, possibly a considerable stay in the country. On the 
voyage we shall have ample time to study to commit to memory if you like, all that has been written 
about the volcano and the earthquake. Besides the literature of the subject is by no means as 
extensive as you would imagine." 
"You propose then to renew your acquaintance with the spirits of the volcano?" enquired 
Chambers. 
"Yes! and more much more!" he replied with emphasis. "We must acquire their language and 
learn their habits. We must make them our friends our teachers, our guides to the only true great 
heart of the Continent and of the globe. If we can accomplish that we shall succeed-failure will 
be impossible!" 
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''And yet, David," said Chambers. "Do not understand me as wishing to interpose obstacles or 
as seeing lions in the path. I know that the physical geography and constitution of the earth is a 
familiar subject to you. It is not to me. You loved it in college, I did not. I have never pursued 
the study since. Before actually setting out upon such an expedition, we ought at least to know the 
different theories of the physical creation of our planet, as well as the arguments by which they are 
respectively supported. Are there not some which hold that the earth is a solid to the centre of 
gravity, others that the crust is thickest at the Equator!" 
"Yes!" replied Herschel. "Perhaps there is no department of physical science, concerning which 
men have differed more widely than upon that of the creation of the earth. Fortunately there is 
none upon which there is now a more complete consensus of opinion among scientific men. So far 
as the physical structure of our globe is concerned, I do not see how there can be any longer a 
question of the truth of the Nebular Hypothesis of La Place, one of the greatest scientists who has 
lived since the times of Heraclitus and Strabo."4 
"You may think it involves great ignorance of physics but I am not certain that I have a clear 
and definite conception of the nebular hypothesis. It is upon everybody's tongue yet I suspect that 
few understand it. Would its explanation be a long process?" 
"Not very," he answered, "and yet some introductory historical observations would be desirable 
to make it perfectly clear. We will defer it if you like until tomorrow. I will bring the book of La 
Place and let him speak for himself." 
Again the two friends parted. 
4Pierre-Simon, Marquis de La Place (1749-1827), noted French scientist; for more see n. 2 of "The 
Nebular Hypothesis." Heraclitus (fl. 500 B.C.) was a Greek philosopher who considered the basic material 
of the universe to be fire. Strabo (ca. 58 B.C.-A.D. 24) was a Greek geographer and traveler· he is also 
ment~on_ed in "They Plan the Expedition." Herschel seems to be suggesting that La Place combin~d Strabo's 
descnptlon of the world with Heraclitus' ideas on its nature. 
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